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CLINIC OF DR LEWELLYS F BARKER 
Baltimore 


ANGINA PECTORIS AND CORONARY THROMBOSIS 

Medical men who have passed middle life will recall that 
from the senior year m the medical school onward they were 
made familiar with the symptoms of angina pectoris m typical 
cases and had no difficulty in the recognition of such cases m 
their practice Coronary thrombosis, however, they heard 
nothing about clinically though they may occasionally have 
seen it in the autopsy room It is only during the past few 
years that the attention of clinicians has been called to rehable 
methods of recogniang the occurrence of coronary thrombosis 
during life Today, every student in his climcal years in the 
medical school has his attention drawn to the particular chn 
ical features of coronary thrombosis and is shown how to differ- 
entiate it from conditions that more or less simulate it 

AUGWA PECTORIS 

In a typical severe attack of angina pectoris the physiaon 
has as a rule, no difficulty whatever in recogniang its nature 
for the symiptoms are very charactcnstic The patient is usu 
ally seized suddenly with a severe rctromanubrial pain, the 
attack usually following exertion or excitement In some cases 
the actual pain is preceded bv a feeling of oppression and is 
accompanied bv a definite sense of constnclion in the chest. 
Radiation of the pain down the medial side of the left arm and 
forearm to the little finger is common less often there is radia 
tion into the right upper c.xtremitv, into the head and neck, into 
the upper abdomen, or into one of the thighs The attack is 
accompanied by a feeling of great anxietv, the patients after 
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wards saying that they felt that they were about to die These 
feehngs of anxiety may be disturbing even in attacks in which 
the pain is not so very severe 

If the physiaan happens to see the patient in the attack, 
he will be struck by the ashy pallor of the face, the desire to 
remain absolutely still with avoidance of all movements, and a 
tendency to break out into profuse perspiration The dura- 
tion of an attack may vary much In some instances the 
symptoms last for only a few moments, in others the duration 
is much longer, even as long as an hour, during which there 
are remissions and exacerbations of the symptoms The at- 
tacks are not accompamed, as a rule, by dyspnea, tachycardia, 
vomiting or signs of collapse In some patients the blood 
pressure nses a little during an attack 

The malady is much more common in men than in women 
Though angina pectoris may occur in the forties, the average 
age of onset is in the fifties and the average duration of life 
after onset is, roughly, four and a half years, though some die 
m the first attack and some live longer than a decade after the 
first attack Sudden death in an attack is not uncommon Not 
infrequently coronary thrombosis is the cause of death when 
the exitus occurs during an attack or shortly afterward Only 
about 10 per cent die of congestive heart failure following 
attacks 

In differential diagnosis, it is the atypical cases of angina 
pectoris only that give any trouble When the pain radiates 
into the abdomen, an attack of gallstone cohc or renal colic 
may have to be considered In a first attack of angina pec- 
toris one must be sure to rule out pericarditis by physical ex- 
amination In a few cases, severe intercostal neuralgia has 
been confused with angina pectoris Hysteria is, as a rule, 
easily ruled out by the silence and immobility of a patient dur- 
ing an attack of angina pectons The differentiation from 
actual coronary thrombosis will be referred to when the latter 
subject IS dealt with 

Attacks of “pseudo-angina pectoris” due to the excessive 
use of tobacco, coffee or tea have been described, and in some 
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instances remarkable recoveries from what was bebeved to be 
true angina pectons have followed abstinence from tobacco 
or from coffee But one should certainly be very guarded m 
giving a prognosis even when he suspects that true angina pec- 
tons does not esist especially when the symptoms strongly 
suggest iL 

In the treatment of an attack of angma pectons nitro- 
glycenn often gives satisfactory rehef A tablet of Viao gram 
(0 6 mg ) may be dissolved under the tongue the moment the 
pain starts Many anginal victims always carry a small vial 
of the tablets in their waistcoat pocket The patient should 
be sure that he has a reliable preparation of mtroglycenn 
Usually the hypodermic tablets are the most satisfactory 

Some patients prefer to carry with them ampules, or 
pearls, of amyl nitnte, breaking one into a handkerchief and 
inhaling the fumes immediately If an attack occur m a 
physician’s office or in a hospital, a hypodermic mjection of V* 
gram of morphine may be given promptly, usually with good 
results A light, hot water bag over the prccordial area is 
sometimes ameliorative The patient should, of course, be kept 
absolutely quiet until the attack has subsided 

In the intervals between attacks, the patient’s life should 
be carefully regulated Overexertion and emotional stress 
should be sedulously avoided The diet should be simple and 
easily digestible and constipation should be prevented As a 
rule, tobacco should be prohibited Some patients seem to 
have fewer attacks if thej take theocalcine or some similar 
preparation regularly The patient’s own observations as to 
the conditions that preapitate attacks should be carefully en 
quired into 

During recent years surgical intervention has been resorted 
to m many cases of angina pectons Some success has fol 
lowed section of the postenor root of the spinal nerves from 
the eighth cervical to the fourth Uioradc In other cases bene 
fit has been obtained bv extirpation of the superior cervical 
ganglion of the sympathetic or bv severing both depressor 
nerves Recently, paravertebral injections of 0 5 per cent 
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solution of novocain or of 20 to SO cc of a mixture of amido- 
pyrine 4, aspirin 2, eucaine 0 01, sterile distilled water 
100 cc , into the superior cervical ganglion While good re- 
sults have been reported in certain cases, others have not 
been benefited Even though the pams disappeared attacks 
of dyspnea and of pulmonary edema developed in some cases, 
with exitus The most recent method of surgical intervention 
in angina pectoris has been by total thyroidectomy This 
method of treatment is so new that a period of time must 
elapse before its value can be determined 

Many theories as to the origin of attacks of angina pectoris 
have been put forward Thus, in the first place, the so-called 
coronary theory has been widely accepted, it assumes that 
there is sclerosis of the coronary arteries with narrowing of 
their lumina, accompanied often by spasm, the pain ansing 
directly in the diseased artery Others adopt an aortic theory, 
beheving that the pain is due to distention of a diseased aorta 
or to sudden stasis of blood in the root of the aorta and the 
proximal portions of the mam trunks of the coronary arteries 
A third group adopts the heart loaU theory that assumes that 
pam in an attack arises in the walls of the heart m some local 
area that is not receiving enough blood to meet the local de- 
mand for blood and so serves as a warning to the patient This 
view that the pain in angina pectons is to be attributed to 
temporary anoxemia of areas of the heart wall seems to be 
receiving ever more adherence 

CORONARY THROMBOSIS 

Though pathologists had recognized and described the oc- 
currence of coronary thrombosis in cadavers a half century ago, 
the chmcal recogmtion of coronary occlusion is of much more 
recent date It was not until 1910 and 1911 that adequate 
descriptions of the chmcal symptoms and physical signs ap- 
peared in the German literature In America, Herrick was the 
first, in 1912, to lay stress upon the fact that thrombosis of a 
coronary artery could be quite clearly recognized during life 
Despite these early contributions to the clinical side of the 



ANGINA. PECTORIS AND CORONARY THROMBOSIS 15II 


subject, it was not until 1918 that clinical interest became 
actively aroused in coronary thrombosis Dr Cary Eggleston 
has called attenbon to the fact that George Dock recognized 
the condiUon during hfe in one paUent and confirmed it at 
autopsy as early as 1896 In recent years American physiaans 
have made important contnbutions to the subject 

Coronary thrombosis rarely occurs before the age of forty 
Between forty and fifty it is not rare but it is more common 
after fifty t^vine, in a total of 145 cases, found only three 
instances between the ages of thirty and thirty mne As with 
angina pectoris, coronary thrombosis is much more common in 
men than m women, apparently because of the increased in 
adence of artenosderosis and chrome artenal hypertension in 
men as compared with women In most madences attacks of 
coronary thrombosis have been preceded by typical attacks 
of angina pectoris for a shorter or longer penod 

The clinical symptoms in tJTJical cases of coronary throm 
bosis present a rather marked contrast to those of ordinary 
angina pectons Thus the pain of coronary thrombosis may 
come on entirely independently of exertion or emotion, it may 
begin even when a paUent is asleep, and it usually lasts much 
longer than the pain of ordinary angma pectons Moreover, 
instead of being predominantly retromanubnal, the pain is 
more often situated behind the lower part of the sternum or m 
the upper abdomen It is, however, accompamed by amaety 
and a sense of impending death very much as in angina pec 
tons The patient in an attack of coronary thrombosis does 
not, however, remain quiet but is, on the contrary, restless and 
may even attempt to walk about The type of pain that is 
associated with thrombosis is that which corresponds to the 
“status anginosus ' of the older textbooks It 15 accompanied 
by tachycardia, enfccblemcnt of the heart sounds, and, after 
a short time, b\ a fall of blood pressure The paUent becomes 
verv weak, breaks out into a cold sweat and shows other symp 
toms of collapse Usually after a few hours slight fever with 
polynnorphonuclear leukocy tosis develops and sometimes a pen 
cardial fnetion rub becomes audible The pain does not yneld 
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to nitroglycerin or amyl nitnte, though it can be ameliorated by 
large doses of morphine admimstered hypodermically 

In most cases the condition can be recognized from the 
symptoms alone, though m very mild mstances m which there 
may be doubt as to the differential diagnosis between coronary 
thrombosis and ordinary angina pectoris, an electrocardiogram 
will usually give the deasion If a tracing be made after 
twelve or twenty-four hours have elapsed, the R-T interval of 
the curve will usually be found markedly raised in leads I and 
II, with a rounded convexity upward This is the characteris- 
tic finding when the anterior descending branch of the left 
coronary artery has been occluded and has caused acute infarc- 
tion After two or three weeks the T wave often becomes in- 
verted, the R-T hne still bulging somewhat upward For the 
alterations m the electrocardiogram when other branches are 
thrombosed and for those that persist long after an infarction 
has occurred the speaal literature may be consulted 

A patient suffermg from an attack of coronary thrombosis 
should be kept absolutely quiet in bed, preferably in a hospital 
and with speaal nursing, enough morphme should be given 
to control the very severe pain during the first two or three 
days, after which codeine may suffice Heat should be apphed 
to the precordial region and a hot-water bag should be kept 
at the feet Very little nourishment should be allowed dunng 
the first twenty-four hours Then a httle milk every two hours 
may be given and, later on, five small feedings daily of semi- 
solid food and milk If there be constipation, the bowels should 
be moved by enema 

In order to permit the infarction to heal, the patient should 
be kept quiet in bed for at least six or aght weeks after onset 
This prolonged rest also helps to prevent the development of 
cardiac aneurysm or even rupture of the heart The prognosis 
given to the family should be very guarded VTien the pa- 
tient has had attacks of ordinary angma pectoris before, it 
should be explained to the family how much more serious is an 
attack of coronary thrombosis The physician does his best. 
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of course, however, not to alarm the patient himself, though 
he must insist upon acquiescence m the measures he prescnbes 
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CONTRIBUTION BY DR CHARLES R AUSTRIAN 
Baltimore 


TREATMENT OF ACUTE mFLAMMATION OF THE HEART 
The heart, like all other organs of the body, may be the 
site of inflammatory disease but it is seldom if ever a primary 
locus of infection Those instances of carditis, complete or 
incomplete, that at a glance seem to be manifestations of car- 
diac disease alone mil be found on more careful study to repre- 
sent the major or e\en the sole evidences of an infectious 
process in which the initial or minor mdus is undiscovered or 
for the ongin of which the portal of systermc invasion has 
eluded detection It is scarce!} conceivable that there should 
be a truly pnmar) endo peri or m} ocarditis, a fact of funda 
mcntil importance that must be a guide in the determination of 
every regimen directed toward the treatment of cardiac in 
flammation 

For con\i.nience of presentation, the time-honored division 
of carditis into pericarditis endocarditis and mj ocarditis ma} 
be utilized but let it be emphasized that inasmuch as infection 
of one layer of the heart is associated almost unHcrsTllj with 
imoKemcnt of one or both of its other mural components such 
a schema is not to be regarded as an accurate one In just such 
measure ns the infection of one layer or another predominates 
IS the classification warranted and unless it is kept in mind 
always that the subdivisions arc factitious and not entirely 
true therapeutic procedures may be inadequate 

Acute endocarditis hxs been subdivadcd by many authon 
tics into a rheumatic or ‘ rheumatic type” of endocarditis and 
so-called bacterial or infcctna; tv pc Statistical studies have 
shown that the former is the predominant one in temperate 
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zones whereas the nonrheumatic or bacterial variety is the 
more frequent in tropical and subtropical areas Although the 
rheumatic variety is probably but a particular form of infec- 
tious endocarditis it has such definite characteristics, that it 
may be justifiable to set it apart from those of different etiology 
Exclusive of rheumatic endocarditis, Thayer’s analysis showed 
that acute bacterial endocarditis results from infections with 
various micro-organisms with a frequency that he tabulated as 
follows 



Per cent 

Streptococcus 

S7 

Pneumococcus 

14 

Staphylococcus aureus 

13 

Gonococcus 

11 

Influenta baallus 

4 

Staphylococcus albus 

1 


Acute rheumatic endocarditis is a simple vemicose type 
leading to the development of a series of small vegetations near 
the line of closure of the valves, along the chordae tendineae 
and also on the mural endocardium Although the mitral valve 
is the site of usual predilection, any of the other valves may 
be affected and consequent thickening and defomuty of the 
cusps and shortening of the chordae ensues Emboli are rarely 
set free into the circulation but nearly always myocardial 
inflammation and less often pericarditis complicates the endo- 
cardial disease The other forms of acute bactenal endo- 
carditis cause as a rule larger vegetations which give rise to 
emboli, more extensive involvement of the endocardium lining 
the auricles and ventricles and such destructive changes that 
erosion or rupture of valvular cusps or chordae tendineae occur 
and mycotic aneurysms of the heart wall, of the aorta or of 
other arteries may result In them, the coincidence of pen- 
cardial involvement is relatively uncommon The deformity 
of valves and of chordae that result m healed cases gives rise 
to stenosis or insufficiency at valvular orifices such as occur 
commonly in rheumatic disease The verrucose endocarditis 
that occurs as a terminating event in many diseases and the 
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rare tuberculous endocarditis need no consideration here. The 
sj^hibuc involvement of the endocardium that develops when 
the lesions of aortitis spread to the aortic valves leads to fusion 
of the cusps with subsequent retraction of the leaflets and to 
widening of the aortic onfice and aortic regurgitation 

In the vegetations of the several types of bacterial endo 
carditis, exclusive of the rheumatic, the causal micro-organisms 
ate lodged in varying numbers They are found within the 
deposits and arc neither in direct contact with the blood that 
flows through the chambers of the heart or with that within the 
vessels that supply the cardiac walls or valves This is a fact 
of some importance in therapj that seeks the destruction of 
the mradmg parasites 

The treatment of all forms of acute infective endocarditis, 
rheumatic and nonrheumatic, is in the main identical There 
IS no speafic treatment that has unanimous sanction The 
recoveries that occur are due chiefly to the resistance of the 
patient supported by rest, good nursing, proper diet and 
elimination and by the avoidance of meddlesome treatment 
The improvement or cure that folloivs now and again promptly 
after the administration of some form of therapy is a chance 
happening that may give an unearned prestige to a giicn 
measure Of first importance is prophylaxis and to accomplish 
this, proper and adequate treatment of the predisposing or 
accompanying disease is cardinal Unfortunately, such treat 
ment earned out, ho\\e\-cr carefully it may be, does not suffice 
to prevent the derclopmcnt of endocardial insohcment, but 
certain measures are known to be helpful In acute rheumatic 
fes-er, recognition of the latency and of the late appearance of 
signs of endocarditis inrrants the continuance of prolonged 
rest in bed for some days or weeks after all signs of acti\c 
infection have subsided and demands in the treatment of all 
forms of local infection the utiluration of meticulous surgical 
technic to minimise chances of dissemination of bacteria and 
consequent mi-asion of the endocardium 

Of all ihethenpcutic procedures emploicd, rest ranks first 
H\ means of bodily relaxation, the arculatory rate is slowed 
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systolic contraction is made more effiaent, cardiac nutntion is 
improved and mechanical trauma of the valves is lessened 
Sedatives may be required to promote rest but the need for 
such drugs can be mimrmzed by skilful nursing — a bed well 
made, a shift of position, the placing of supports such as pil- 
lows or pads, the apphcation of cold or of heat to pamful areas, 
well given hydrotherapy, a cleansing bed bath carried out with 
a mmimum of effort by the patient or sponging with tepid or 
cool water or alcohol, the timely admimstration of tempting 
food or drink, avoidance of wearing conversations and other 
details of care are most important During the active febrile 
phase of the disease the confinement to bed must be complete 
— and all unnecessary effort should be avoided Codeine, di- 
onin, morphine, dilaudid, Schlesinger’s solution or the non- 
narcotic drugs such as chloral, paraldehyde, the barbiturates, 
etc , may be required and should be administered if needed 
Now and again when restfulness is due to anoxemia, it is over- 
come best by plaang the patient in an oxygen chamber or tent, 
a procedure that may be most efficaaous in abohshing precor- 
dial pam The room or chamber is more satisfactory than the 
nasal catheter, oral tube or facial mask which cause discom- 
fort and through which it is difficult to get a sufficient con- 
centration of oxygen (50-60 volumes per cent) 

Diathermy has been considered useful by some but I have 
had no experience with it Artificial heliotherapy or exposure 
to the rays of the sun has a roborant effect and provided it is 
controlled so as to avoid severe local reactions or any systemic 
disturbance is an adjuvant to other measures 

The diet should contain suffiaent calories adequately to 
maintain nutrition and though high in its content of protein 
and carbohydrate should be readily digestible and nondistend- 
ing Liquid and soft foods given at frequent intervals or 
grouped mto five small meals a day are most suitable. No 
single measure is more beneficial during the febrile stage than 
an abundance of water the intake of which, however, need 
not exceed 2 or 3 hters dunng the twenty-four hours If 
there are evidences of myocardial strain, the amount ingested 
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should not be more than hters Such mtemal hydrother 
apy promotes diuresis and ehmination by way of the mtestinal 
tract should be induced by means of enemata, by laxatives or 
by purgatives To bnng about catharsis, the sahnes and mer- 
cunals, especially calomel or blue mass, are the ones of choice 
though any of the usual preparations may be utilued Inas- 
much as strong effort attendant upon the evacuation of the 
intestines is undesirable and may be hurtful, if there is tend 
ency to strain at stool a suppository or a small enema may be 
used to start the movement, and in individual cases, a cleans 
mg enema may be given every day or every alternate day 
Drugs are of value to afford symptomatic rehef but it is 
more than doubtful if it really helps otherwise successfully 
to combat the disease In rheumatic endocarditis, sahcylates 
have no prophvlactic mfluence and although there is some elec- 
trocardiographic evidence to indicate that they improve the 
myocardial condition, m our expenence when cardiac involve- 
ment has developed, they are indicated chiefly for antipyretic 
and analgesic effects No one preparation has anv espeaal 
worth, but sodium salicylate, acetylsalicylic acid, phenylsal 
icylatc, etc, are less likely to cause gastric disturbances if they 
are supplemented b> sodium bicarbonate The development of 
anemia, retarded somewhat by adequate diet and ample sun 
light, IS treated best mth iron Expenence in recent years 
has taught that to secure the desired effect, large doses are 
needed Blaud’s mass, 4 to 6 Gm , or iron and ammonium 
citrate 3 to 8 Gm in ciystals, in capsules or m solution are 
particularlv useful preparations There is seldom need to 
administer the drug by injecbon and only if it carmot be taken 
well b> oral administration should the former method be 
employed 

During the last two decades there has been a verj general 
tendencj to resort to the intravenous injection of many ther- 
apeutic agents and beyond a doubt this procedure is chosen 
too frequcntl> Were it not that nature is kind, many un 
toward happenings would be precipiUitcd nccdlcsslj and it may 
not be amiss to state as a preamble to what follows imme 
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diately, that in our judgment the introduction of foreign sub- 
stances directly into the circulation should be advised only if 
It IS established that the effect desired cannot be accomplished 
by oral, intramuscular or subcutaneous admmistration In 
many instances when sufficient fluid cannot be taken or re- 
tained when given orally, the mtravenous mjection of glucose 
IS invaluable to combat toxemia, to promote ehmmation and 
to supply nutriment Speaking generally, doses of from 200 to 
500 cc of a S per cent solution are preferable to smaller 
amounts of greater concentration If there is any tendency to 
alkalosis, the glucose should be dissolved in normal saline solu- 
tion, or if an increased intake of fluid alone is mdicated, plain 
normal saline solution suffices 

The utilization of various chemotherapeutic agents has its 
proponents and a great vanety of drugs and dyes have been 
heralded as specifics to promote bactenostasis, to increase the 
reaction of the patient against the microbic invader or even to 
sterihze the blood Mercurochrome, acriflavme, methyl green, 
gentian violet — to mention only a few — each has its champion 
Suffice it to say that none has been demonstrated to be truly 
efficaaous except perhaps m cases of bacteriemia without actual 
endocardial involvement, and then in isolated cases gentian 
violet and mercurochrome seem to have been of utihty when 
staphylococci were the invasive agents The dose of the latter 
generally is 0 5 to 1 mg per kilogram of weight given m a 
1 per cent solution 

Transfusions of whole or of citrated blood supply fluid, 
hemoglobm and complement, are a stimulant to the formation 
of blood and may modify the coagulabihty of it To what 
extent, if any, they furnish antibodies or accelerate the forma- 
tion of them IS not estabhshed In any event, if blood is 
supphed by transfusion, it is preferable to administer it often 
in smaU amounts (200—300 cc ) Such repeated transfusions 
aCcomphsh all that massive ones can and with less attendant 
danger of precipitatmg embohsm or of mducing cardiac dila- 
tation 

The production of “fixaUon” abscesses, the mjection of 
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foreign proteins, of nucleic acid or of vaccines have no demon 
strated value, often cause discomfort and may be actually hurt- 
ful So, too, there is no evidence that deep * ray or large doses 
of vitamin “A" influence the outcome of the disease 

How best to deal with foci of infection from which the m 
fection developed is difficult at times to decide If there is a 
definite nidus of suppuration, adequate drainage of it should 
be instituted promptly and suitable local measures to eradicate 
the infection should be employed Operative measures such 
as the removal of "suspected” teeth or tonsils should be de- 
ferred as should any other similar “treatment” the helpfulness 
of which IS not quite patent and when they are carried out the 
best surgical technic should be observed 

Perhaps no phase of the treatment of acute endocarditis 
IS more helpful than is the supervision during convalescence 
Limitations of all unnecessary physical and emotional effort 
are to be msisted upon for a variable number of weeks or 
months so as to favor the restoration of bodil> vigor, to over 
come anemia and to secure adjustment of the circulation to 
what mechanical damage may have been caused by the anat- 
omical changes in the heart and vessels These regulatory 
measures call tor determination of the type of individual con 
cemed as well as a study of his phj'sical status Abundance 
of sunshine, avoidance of chilling and an abundant, well 
balanced diet, hasten the restoration to iiell being and to the 
resumption of a normal schedule of living. In the case of the 
rheumatic tvpe of the disease, residence in a tropical area 
minimizes the nsk of a recurrence of active manifestations of 
the disease 

Subacute bacterial endocarditis — endocarditis lenta — re 
quires spcaal comment Due to the Streptococcus vnndaas 
(rarclj to the gonococcus or to the influenza baallus) it is 
productive of destructive pathologic changes that maj involve 
cither valvular or mural endocardium or both It is rare for 
this tjpe of cndocarditfs to develop in a heart prcviouslj 
normal The Important predisposing factors are old rheumatic 
cndocarditLs and congenital lesions of the heart and lcs.s fre 

M L. IS ut> 
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quently syphilis and arteriosclerosis It is considered hkely 
that now and again in otherwise normal individuals Strepto- 
coccus viridans invades the circulation but that usually it 
causes no harm, whereas if there has been previous endocardial 
damage or a congemtal malformation is present, endocarditis 
IS hkely to develop There is no need here to describe the 
characteristics of the pathologic changes or of the chnical syn- 
dromes produced Suffice it to say that the presence of Strepto- 
coccus viridans in a culture of the blood does not of itself 
establish the diagnosis of subacute bacterial endocarditis even 
if a chronic valvular disease is demonstrable Such bactenemia 
without a fresh involvement of the heart is known to occur and 
failure to keep the fact in imnd has led to erroneous conclu- 
sions as to the influence of therapy The condition has a grave 
prognosis and despite the fact that isolated instances of cure, 
spontaneous or otherwise, have been reported and although 
pathologic studies of Libman, Horder and others demonstrate 
that healing of lesions occurs, I have never seen a proved case 
of the disease recover The treatment is essentially the same 
as for acute bacterial endocarditis but if many measures have 
been tested m the latter, more have been utilized m the former 
There is no purpose to review them but reference will be made 
to a few that have the greatest sanction Of the many prepara- 
tions of arsemc tested, sodium cacodylate is the one of choice 
partly because of the favorable results reported by Capps, 
partly because of its tonic effect, partly because it causes no 
uncomfortable or baneful reactions The dose advocated is 
from 0 1 to 0 S Gm intravenously daily Cadman’s serum and 
numerous vaccines and dyes are without proved benefit Small 
transfusions of the blood of normal people or of those “im- 
mimized” with vaccmes though at times indicated to reheve 
s3miptoms of anemia are not given without the hazard of in- 
ducing embolism Whether or not local foa of mfection such 
as infected tonsils, teeth, etc , should be removed when the dis- 
ease is manifest is stiU a moot question but wisdom counsels 
against such procedures It should be emphasized, however, 
that whenever such potential menaces are eradicated in mdi- 
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viduals who have chronic valvular or congenital heart disease, 
the most careful surgical techmc should be practiced so as to 
minimize the risk of invasion of the blood stream There are 
few maladies in which more pressure is brought to bear to “do 
something” dunng the long course of illness than in sub- 
acute endocarditis Much fortitude is required to refrain from 
meddlesome therapy and though the family must be treated as 
well as the patient, nothing should be done that will danidge 
or cause discomfort to the sufferer who cannot be helped 

Syphilis of the endocardium is rarely encountered unless 
one designates as syphilitic endocarditis the downward exten 
Sion of the reaction of aortitis to the aortic valve This occurs 
in about one third of the cases of luetic aortitis and results m 
regurgitation at the aortic nng The choice of the specific 
measures to be employed in conjunction with the avoidance of 
strain, of alcohol, of tobacco, etc , is much debated and no one 
plan IS approved universally Some would withhold all anti 
luetic drugs for fear of weakcnuig walls already damaged, by 
the too rapid destruction of inflammatory tissue The essen- 
tial feature of most regimens is the administration of mercury, 
iodides, arsenicals or preparations of bismuth in moderate 
amounts over a period of at least two years A useful and safe 
mode of procedure in the absence of signs of hepatic or renal 
damage, is to give an initial course of treatment with mercury 
and iodides The mercury may be given bj mouth, by inunc 
tion or by intramuscular injections supplemented by moderate 
doses of potassium iodide over a period of six to eight weeks 
Then a course of 8 or 10 injections of ncoarsphenamine once a 
neck may be administered starting with an initial dose of 0 1 
and increasing to a maximum of 0 4 or 0 5 WTien the admin 
istration of arsenic has been completed, the whole procedure 
ma> be repented and the alternation of the two forms of treat- 
ment should be repeated throughout a penod of two years 
unless toxic or other untoward symptoms due to the drugs or 
unless cvadences of circulatory weakness dcielop In many 
cases, bismuth in the form of lodobismutliate of quinine, or 
the potassium tartrate salt or preferabK the salicylate In oil 
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0 1 or 0 2 injected intramuscularly may be used m place of 
either mercury or arsenic or of both Weekly injections should 
be given supplemented by average doses of potassium iodide 
The crucial points to be observed are the avoidance of rapid 
antiluetic action, of systemic reactions and of damage to the 
liver and the kidneys Carried out with judicious care, such 
specific treatment is followed by the amehoration of such symp- 
toms as anginal pain, a stay of the progression of structural 
damage and by prolongation of hfe (Moore) 

Acute pencarditis occurs generally as a manifestation of 
some other infectious process and is seldom a primary condi- 
tion so that the treatment of it depends in the main upon the 
underl}nng disease The therapy of the dry type and of that 
with exudation of fluid differs in that in the latter varieties the 
development of so-called “cardiac tamponade” may require 
the mechamcal relief of pressure or the drainage of a purulent 
exudate If the fibrinous or serofibrinous inflammation is of 
rheumatic ongin, treatment of the rheumatic fever suffices un- 
less a large accumulation of fluid develops m the pericardial 
sac In this state, the pericardial fluid is serous and unless it 
causes a hindrance to efficient cardiac action or to adequate 
circulatory return, the effusion may be left to absorb spontane- 
ously The salicylates are of value chiefly to lessen pain and 
to lower the temperature If the pericarditis is due to tuber- 
culosis, pulmonary or dissermnated, or if it is a manifestation 
of a pol 3 ^erositis, the regimen used in the treatment of tuber- 
culosis generally is indicated In the case of all varieties of 
acute pericarditis, rest in bed is instituted in conjunction with 
the measures utilized in any acute febrde illness — namely, an 
easily assimilable diet of adequte calonc value, an abundance 
of fluids, regular evacuation of the bowels and sedatives if 
needed to induce relaxation or sleep To promote comfort and 
relief from pain, the patient should be permitted to assume 
the position of choice An ice-cap, hot-water bag or electric 
pad may be applied to the precordium or drugs such as 
morphine, codeine, pantopon, dilaudid, dionin, Schlesinger s 
solution, etc , alone or in combination with salicylates and/or 



TREATMENT OF ACDTE INFLAMMATION OF THE HEART 1525 


phenacetin may be administered to relieve pam The latter 
procedures are preferable to such measures of counterimtation 
as poultices, blisters, leeches or cupping, all of which ha\e still 
some vogue 

If effusion of any magnitude is formed, signs of tamponade 
such, as dyspnea, cyanosis, distention of the cervical veins, 
faintness, weak pulse and fall of blood pressure, acute swell 
mg of the hver — paracentesis of the pericardial sac should be 
earned out promptly Paracentesis of the pericardium is 
carried out most conveniently by means of a large needle at- 
tached to an aspiratory syringe or to a vacuum bottle If the 
former is the method chosen, a three way attachment to faciU- 
tate the discharge of the aspunted flmd may be desirable 
Under local anesthesia, the needle is made to penetrate the 
intercostal space indicated by the physical signs in the mdi- 
vidual case to offer sure access to the effusion Generally, the 
site of choice is the fifth left interspace 1 or 2 cc. medial to the 
lateral margin of flatness as determined by percussion or by 
the roentgenographic shadow As a rule, this is lateral from 
the apex or the loft border of the heart If fluid is not ob 
tamed and the dry tap is not due to obstruction of the needle 
by fibrin, bv thickness of the effusion, or to malposition of the 
needle, the pericardium may be explored in the fourth or fifth 
interspace nearer to the sternum or just median to the nght 
border of flatness Occasionally, the needle may be inserted 
in the epigastrium between the ensiform and the left costal 
margin or rarely in back in the seienth or eighth interspace 
in the midscapular line Except in tuberculous pencarditis or 
m severe rheumatic mfijctions, one tapping of the pericardial 
sac suffices usually, but it maj be repeated at intenals of a few 
dal’s as often as ma) be needed If the exudate is purulent, 
surgical drainage is required To pre\cnt the formation of ad 
hesions, some adiocatc the introduction of air into the pen 
cardial sac when the tapping Is done and if the fluid contains 
much fibrin it is a procedure of prophjbctic \nluc If adhe 
si\e mediastinltis or obhtcrnti\c fibrous pericarditis camses 
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cardiac embarrassment, surgical measures are reqmred in many 
cases to lessen the burden imposed upon the heart 

Cyanosis and dyspnea not due to cardiac tamponade may be 
relieved by oxygen Purgatives, ordinary diuretics and hnuta- 
tion of intake of fluid have no real worth to lessen the forma- 
tion of fluids of inflammatory origin but if the accumulation of 
pericardial fluid is due to transudation as a result of circulatory 
failure, the intramuscular or intravenous injection of salyrgan 
with or without the oral administration of ammomum chlonde 
is a helpful accessory in some cases 

Acute myocarditis, m the sense of a true inflammation of 
the myocardium, is recognized rarely at the bedside It is met 
with clinically chiefly m rheumatic fever, occasionally as a 
complication of diphthena or of pyemia, very rarely in syph- 
ilis of the cardiovascular system and in other infectious dis- 
eases such as typhoid fever, etc Were it not for the knowledge 
gleaned in the pathologic laboratory, the development of true 
myocarditis would not be suspected m many cases m which 
the existence of it is sought for because of the estabhshed 
inadence of its occurrence as a mamfestation of systemic in- 
fections hloreover, electrocardiography has shown evidences 
of myocardial involvement when manifestations of intramural 
cardiac disease were not detected by other means Generally, 
the condition will be overlooked unless the myocardium fails 
adequately to maintain the circulation during the course of an 
infectious disease Presumptive signs are a disproportionate, 
persistent tachycardia, the sudden development of heart block, 
acute dilatation of the heart in the absence of valvular disease, 
mvolvement of the coronary arteries or of hypertension, or 
unless electrocardiographic tracings show the changes asso- 
ciated with alteration of myocardial function that cannot be 
attributed to drugs such as digitahs 

As in acute endocarditis, the first therapeutic consideration 
is the proper treatment of the infectious process responsible for 
the development of the myocardial disease Except m the 
cases of diphtheria, of rheumatic fever and of syphihs, there is 
no speafic medication, but those rules observed generally in the 
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management of a systemic infection are to be earned out 
Rest, adequate hydrotherapy and dietary regulation, promo- 
tion of elimination and the amehoratlon of subjective disturb 
ances such as pain, sleeplessness, delirium, etc , each calk for 
the measures efficaaous ordinarily to secure them In diph 
theria, an early diagnosis and the immediate administration of 
adequate doses of antidiphtheric serum are the best procedures 
to prevent the development of a myocardial comphcation and 
combmed with rest, prolonged suffiaently, insure protection of 
the heart from senous damage. 

IVhether or not cardiac damage can be prevented en 
tirely in individual cases of rheumatic fever is still an un 
deaded question The umversality with which alteration of 
the conduction time is demonstrable by electrocardiographic 
studies in active rheumatic disease seems to indicate the 
development of at least some disturbance of the myocardium 
in practically all cases The efficacy of sahcylates to prevent 
cardiac involvement is doubtful to say the least and no rehable 
evidence substantiates the statements of such prophylactic 
action To what extent they may be useful to mimmize myo 
cardial damage or to help rectify such as has de\ eloped there 
IS some difference of opinion inasmuch as some data denved 
from electrocardiographj Indicate such beneficial influence In 
nn> event, derivatives of salicylic acid should be administered 
for their antipyretic and analgesic eflects 

The indications for the adminktration of digitalis and drugs 
mth like action are bkenise the source of much discussion It 
has been shown that digitalis decreases the size but lessens 
the \olume of output of the normal heart, whereas it causes a 
decrease of the size but causes an increase of the minute 
\olume output of a damaged heart. So long ns the myocardial 
damage docs not impair the cardiac function, foxgloie is not 
called for If there is eiadcncc of dilatation of the heart or of 
circulaton failure present or impending, digitalis should be 
administered whether or not the rhiThm is altered and whether 
or not heart block is present. Condnang eiadencc is at hand 
to show that although forgloa-c and deri\-iti\es of it ha\e no 
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capacity to lessen tachycardia if the myocardium is normal, 
such drugs have often their usual influence upon the rate and 
the efficiency of a heart that is rapid because of myocardial 
damage In my experience, the drug has relatively less value 
m acute febrile states for the general toxic manifestations are 
frequently mduced by it before an influence is exerted on the 
circulatory apparatus In what form and by what route it is 
best to give digitalis have provoked much thought The many 
and varied preparations of the drug are reminders of a time 
when a reliably standardized, potent tincture or powdered leaf 
was difficult to obtain and the enthusiasm for the administra- 
tion of digitalis by injection intramuscularly or even intra- 
venously recalls the days when it was not considered practic- 
able rapidly to digitalize a patient by the oral route and when 
the central origin of emesis caused by the toxic action of the 
drug was overlooked Now that the standardization of digit- 
alis m terms of cat units is practiced generally, potent 
standardized preparations are available and the dose of the 
drug required for effective action can be calculated accurately 
m terms of body weight of the patient The rapidity with 
which the digitalization of the individual is to be accomphshed 
can be varied by the admimstration of larger or smaller frac- 
tions of the calculated total at intervals of four or more hours 
Because of this, the hypodermic injection of digitalis is re- 
quired no longer except in those instances in which coma or 
cerebral disturbances such as dehnum, vomiting or dysphagia, 
prevent the ingestion of the drug or m which the condition of 
the gastro-intestinal tract precludes adequate absorption from 
it For administration by mouth, a good powdered leaf or a 
potent tmcture is to be chosen and for mjection any of many 
rehable products such as digifohn, digalen, etc , is satisfactory 
Just as complete, prolonged rest, proper diet, adequate 
elunmation, hydrotherapy, meticulous care of mouth and skin, 
sedatives to promote relaxation and analgesics for pain are 
required dunng any acute infectious disease, so are they in- 
dicated in the one under discussion If there are evidences of 
insuffiaent aeration of the blood, the resultant anoxemia mam- 
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fested by altered respiration and cyanosis is to be treated by 
the admimstrabon of otygen Breathing in an atmosphere that 
contains 40-60 volumes per cent of that gas not only mcreases 
the oxygen saturation of the blood, relieves dyspnea, overcomes 
cyanosis and precordial pam but frequently lessens or abolishes 
restlessness or dehnum, induces relaxation or sleep, improves 
the quahty of the pulse and the efficiency of the circulation 
If adequate amounts of fluid cannot be taken by mouth or if 
taken it is not retained, fluids may be given intravenously, sub- 
cutaneously or rectally Physiologic solutions of sodium 
chloride, or solutions of glucose in water or in saline solutions 
administered by one or more of these routes are helpful to pre 
vent or to overcome dehydration of the tissues, to mamtam 
circulatory volume and to improve ehminaUon by the kidneys 
There are few conditions in which the administration of glucose 
is of more value than in those m which there is inflammation 
or anoxemia of the myocardium Although some prefer con 
centrations of glucose as high as 10 or 20 per cent, it is our 
judgment that S per cent is to be chosen as a rule Frequent 
injections, once or twice daily, made slowly and at body tern 
perature are attended by less stram on the heart than are the 
administration of larger amounts For the same reason, re- 
peated small transfusions (2SO-3SO cc ) of whole or of citrated 
blood are to be preferred to one or more transfusions of SOO to 
1000 cc. Needless to say, the proper typing and matching of 
blood cells and serum and serologic study (Wassermann reac- 
tion) of the donor must be made before blood is injected into a 
patient 

Of the many forms of hydrotherapy available, spongmg is 
the one to be preferred in the treatment of the several forms of 
fchrile cardiac disease. The procedure unless earned out skil 
fully will hive a baneful effect because of the physical effort 
imposed upon the patient and the shock to his nervous s>'s 
teni Given as it should be without any active exertion by the 
rcapient and after a reassuring talk as to what the procedure 
means and what it will iccomplcsh, a sponge bath of tepid or 
cool water, of ilcohol and water or alcohol alone will act as a 
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Stimulant to respiration and arculation, will cleanse the skin, 
promote elimination, quiet debrium and lower the temperature 
If the patient is very “toxic" — mentally dull or dehnous — 
symptoms of intoxication will often be lessened at least tem- 
porarily and food will be taken more readily Such hydro- 
therapy IS often one of the best of therapeutic agents and may 
be repeated at four hourly intervals throughout the day so long 
as conditions demand Other forms of stimulation are called 
for now and again and many different drugs baVfe enthusiastic 
proponents — stryclinine has little if any worth as a circulatory 
stimulant in these cases — alcoholic drinks do no more than 
supply a source of calories — caffeine m one form or another, 
especially the sodiobenzoate or the citrate, may help tide over 
an episode of circulatory weakness with depression of urinary 
excretion, but these preparations are to be used sparingly if 
there is active delirium, camphor and its derivatives have only 
a very evanescent action and, in our experience, coramin is 
without definite effect, epinephrine may be given subcutane- 
ously, mtravenously or may even be injected mto the heart m 
acute circulatory collapse but is to be avoided if there have 
been attacks of anginal character The xanthine diuretics, 
espeaally theophylhne diethylene amine (0 1 Gm twice or 
three times a day), are indicated if there is reason to beheve 
that an insufficient supply of blood is reaching the myocardium 
because of the spasm of the coronary arteries or if there is 
edema of the tissues Should evidences develop of failure of 
the right chambers of the heart (cyanosis, distention of the 
cervical veins, a regurgitant pulsation of the jugular veins, 
achte swelling of the liver, peripheral edema, etc ), a venesec- 
tion with the removal of 200-500 cc of blood may be hfe- 
savmg, provided anemia does not contraindicate this measure 
In addition, as m all cases in which there are signs of congestive 
heart failure, prompt digitalization should be brought about 
and adequate amounts of morphme and of atropme should be 
adnumstered 

Once the acute phase of cardiac infection has passed and 
the penod of convalescence is mitiated, new problems present 
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themselves The afterore of those who have weathered the 
storm of acute carditis requites meticulous attention to details, 
avoidance of all excesses, “moderation in all things ” No less 
important than the physical status of the convalescent cardiac 
are his mental attitude and his psychic balance Physical rest 
for weeks or months to help restore arculatory effiaency and 
reserve, ample nourishment and hematimcs such as iron (feme 
ammonium atrate, 6 Gm , or iron subcarbonate, 3-6 Gm , etc), 
residence in a warm, equable climate with abundance of sun 
bght, natural or artifiaal, carefully graduated exercise when 
physical actinty is resumed, with care to rest before fatigue is 
induced, avoidance of chilling and of acute infections, removal 
of evident foci of local infection with the best of surgical 
technic, all are factors or cardinal utility to restore and to mam 
tain health But none of these transcends the importance of 
restoring or of preserving emotional balance and a proper m 
sight It IS imperative that the patient learn to follow a path 
between a clear understanding of his phy’sical status and a 
miserable hypochondriasis, between a needed rcstnction of 
bodily and nervous activities and an unwarranted degree of 
invalidism, between a rash optimism and a painiul depression 
To guide the convalescent m the middle way he should go calls 
for a real understanding of human nature and for on acquired 
knowledge of the mental and emotiomi constitution of the 
individual that will lead to an ordered way of hvang and make 
for 1 restoration to well being and to a capaaty for action 
unattainable by other means 

In brief 1 Acute inflammation of the heart is rarely if 
ever a primary disease but is a manifestation of a sy'stcmic in 
fcction 

2 The aim of treatment should be to overcome the under 
King cause of the cardiac infection to relieve symptoms and 
lo prevent comphcntinns 

3 At this time there is no known specific therapy avail 
able and until such i> found for any of the many vanetics of 
infection encountered rvluancc must he placed uiioii accurate 
diatiiosis good nursing measurts, directed tow“ird the relief 
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of symptoms and an assiduous avoidance of procedures that 
may be hurtful 

4 Good judgment is needed so as not to abandon old and 
tested methods in favor of new ones that have novelty only to 
recommend them and at the same time there should be no un- 
willingness to test new remedies for fear they may not be effi- 
cacious or because of the effort required to master a new 
technic 



Uetltcal CUnks of Aor/A America 
llay JPJ/ Baltimort Number 


CLINIC 01 DR AVILLIAM S LOVE, Jr 
University of M/Iriland 


TREATMENT OF SYPHILIS OF THE HEART AND 
OF THE CORONARY ARTERIES 

The subject of the treatment of cardiac sj’philis has been 
a controversial one for many years In the earher days of 
arsphenamme treatment, cardiac patients were subjected to the 
same general routine as other syphilitics It soon became 
obvious that this was a dangerous procedure, many instances of 
sudden death or rapidly progressive heart failure resulting 
The cause of these unfortunate accidents has been shown to 
lie in one of three types of reaction, namely 

1 Therapeutic iiocL (HcnJicimcr reaction) m which 
sudden death occurs in from twenty four to fort}' eight hours 
after the administration of arsphemmme 

2 Intrinsic arsphenamme toxicity Here there is a pre- 
disposition to the development oi \cntncular tachycardia and 
fibrillation in the already injured heart ’ 

3 The therapeutic paradox This series of events has been 
emphasized by WTle," and consists of an immediate general 
improvement subsequent to arscmcal treatment, followed by a 
rapid deterioration and increase in the onginal defccL Wile 
hus suggested that this tyiic of reaction may be due to too 
rapid replacement of the svphilitic products by scar tissue or 
that their rapid disintegration has produced a chemical change 
deleterious in effect upon the local lesion 

Nitritoid reactions also may occur, and arc iiidecsl alarniing 
hotli to the jMtient iiid to the plivsician, but rarelv result 
fatally 


isw 
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The frequency of the above-mentioned disastrous results 
of arsphenamine treatment of patients 'with syphihtic heart 
disease eventually led to practically the abandonment of this 
mode of therapy for a period of years During this time some 
writers advocated that no specific therapy be administered to 
such patients, and rehed upon rest, general hygiemc measures 
and digitahs Others recommended potassium iodide, shll 
others potassium iodide and mercury More recently there 
has been a recrudescence of interest m the arsphenamme treat- 
ment of syphihs of the heart and an increasing number of 
writers is reporting its use It seems probable that the most 
important factors in the use of the arsenicals are the proper 
selection of the preparation to be used, and the amount given 
At the outset of this discussion I beheve I should state that 
salvarsan (early 606) should never be used in the treatment of 
syphihs of the heart Neoarsphenamine is the preparation 
used in this clinic, and the imtial dosage is not greater than 0 1 
or 0 2 Gm 

THE VALUE OF NEOARSPHENAMINE AS A THERAPEUTIC AGENT 
IN THE TREATMENT OF SYPHILIS OF THE HEART 

In evaluating a therapeutic procedure it seems obvious 
that the points to be considered are whether the said procedure 
relieves symptoms, increases the duration of hfe, cures the dis- 
ease, and IS not too hazardous to pemut of its apphcation 

1 Effect of Neoarsphenajmne upon Symptoms of 
Patients with Syphihs of the Heart — It is generally con- 
ceded that the cardiac syphihtics treated with neoarsphenamine 
have a considerable symptomatic improvement For example, 
Hines and Carr® found relief or improvement m 25 of 44 m- 
stances of cardiac pam, 28 of 48 of dyspnea, 13 of 24 of pal- 
pitation, 9 of 1 7 cases of edema, etc , summarizing their find- 
ings m the statement that symptomatic improvement is beheved 
to be a neoarsphenamine effect m 5 7 per cent of their cases 
We have had a similar experience and indeed it is often difficult 
to have patients continue treatment because of tlieir rapid 
symptomatic improvement 
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2 Increased Duration of Life of Patients Treated 
with Neoaisphenamlne — It is difficult to find satisfactory 
statistics upon which to append a decision m regard to this 
point It IS my decided impression that such treatment does 
prolong hfe, and the figures upon which I base this conclusion 
will be presented m the statistical review of the cases treated 
at the Umversity Hospital Moore and Danglade^ contrast 
25 patients vnth aortic insuffiaency who were given no anti 
syphihtic treatment and who hved an average of thirty two 
months after the onset of symptoms (twenty were dead at the 
time of pubhcation) with 20 patients who received more 
than a year of treatment and who hved an average of sixty fisT: 
months after the onset of symptoms and were all still living at 
the time their obsenations were reported Cotton' reported 
58 treated cases of cardioiascular sjphilis m whom the death 
rate was 9 8 per cent lower than that of a similar untreated 
group, over a five-j ear period Rad' states that the average 
duration of life in a group of patients with httlc or no treat 
ment was one j ear, in a group with moderate treatment three 
j ears He further states that of those with early and prolonged 
treatment many were able to go back to full physical work, 
and life was prolonged 

3 The Cure of SypMlis of the Heart — It would seem 
sclf-eiidcnt that permanent structural alterations in the heart 
will not be rcmoicd bj the administration of ncoarsphenaminc 
Howcicr, arrest of the active foci mav be hqied for I have 
seen 2 cases m which aortic diastolic murmurs disappeared under 
treatment, but it must be kept in mind that such murmurs 
ma> be due to dilatation of the norUc ring and not to an actual 
valiailar im oK emem Two cases of partial heart block showed 
no improvement in aunculovenlricular conduction following 
treatment There is fnirlj frcqucnllj a diminution in the m 
lensitj of the 1\ assemiann reaction, 29 of 48 patients so fol 
lowed showing this effect of treatment In onK three, how 
ever, did the Wassermaiin become ncgatiie Hines and Carr' 
rqiort that out of 85 patients the W assermann became nega 
the in 23, less strongl) positua: in 3, and remained unintlu 
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enced in 62 (I assume that there is some minor typograph- 
ical error in these figures ) 

4 Hazards of Neoarsphenamine Therapy m Syphilis 
of the Heart — ^With the use of the proper dosage, neoar- 
sphenamme treatment does not seem sufficiently hazardous to 
be interdicted in cases of syphilis of the heart In their report 
Hmes and Carr® noted that 10 of the 85 patients became symp- 
tomatically worse, but that no cases of sudden death or aneu- 
rysmal rupture occurred In the 60 cases to be analyzed in 
this study there was no instance of death directly attnbutable 
to treatment Two patients with aortic insufficiency receivmg 
respectively three injections of 0 2 Gm and two of 0 2 Gm 
of neoarsphenamine died within three months The first, with 
severe substemal pain and collapse, the second with rapidly 
progressive heart failure This last patient had complained of 
anginal pain, which had been so relieved after the second treat- 
ment that he did not again report until after the onset of fail- 
ure These 2 cases may represent the therapeutic paradox 
However, Pincoffs and Love" have recently emphasized the 
syndrome of coronary ostial stenosis in syphihtic aortitis, pomt- 
ing out the rapidly progressive downhill course of such patients, 
and the high incidence of angina pectoris as a symptom of this 
lesion The first of the above-mentioned patients came to 
autopsy and such a lesion was found It seems possible that 
the rapid progression of some cases with or without treatment 
may be ascnbed to the presence of such ostial stenosis Sev- 
eral patients have had nitritoid reactions without fatal outcome 
Under these arcumstances, however, neoarsphenamine has 
been temporarily discontinued Several patients have com- 
plamed of burnmg retrosternal discomfort This symptom 
disappeared when the dosage was dimimshed 

TECHEIC OF TREATMENT 

The technic developed m treating pabents with cardiac 
syphilis must be elastic, and one that is not dogmatically ad- 
hered to The appearance of any untoward s5miptoms or reac- 
tions should be considered a definite indication to alter the pro- 
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cedure being followed Under such arcumstanccs we have 
either reduced the dosage of ncoarsphenamlne or discontinued 
It temporarily These patients are handled conjointly by the 
Heart and the Syphilis Chnics of the University Hospital I 
wish to express ray thanks to Dr Harry M Robinson, Chief 
of the Syphilis Clirac, for his hearty and helpful cooperation 
m this work The technic then that we have developed is as 
follows 

1 Aortitis withont Aortic Insnfflcieiicy, Heart Failure, 
or Angina Pectoris — This group does not properly fall into 
this discussion, since I have included no cases without evidence 
of cardiac dysfunction However, since the usually accepted 
physical signs of aortitis may be the only ones demonstrable in 
the neighborhood of the heart ei’en when more striking symp- 
toms are present, the treatment of this condition is mcluded, 
and serves as a basis for further elaboration Such patients are 
routinely started on 0 1 Gm ncoarsphenaminc intravenously 
and given eight to ten such treatments at weekly intervals 
This course of neoarsphenanune is then followed by a like 
number of intramuscular injections of bismuth These two 
procedures arc then followed alternately, the dosage of neo- 
arspbenamine never exceeding 0 6 Gm and frequently not over 
0 4 Gm No rest periods arc given until a y car of treatment 
has been accomplished, unless symptomatically indicated, when 
potassium iodide and mercury arc then given by mouth 

2 Asymptomatic Aortic Insufficiency —Patients with 
this lesion arc treated in n similar fashion to the first group 
with the exception that the dosage of ncoarsphenaminc is in 
creased much more gradually, and 0 4 Gm is the maximum 
amount given 

3 Congestive Heart Failure —Patients in this func- 
tional slate arc hospilahzcd, where the usual appropriate meas- 
ures arc undertaken to restore compensation W^cn this has 
been accomplished, and Ibe patients arc ambulatory, they are 
then given 0 IGm neoarsphenamme at weekly intervals for two 
weeks Treatment is then continued in the out patient depart- 
ment as outlined above In this group, however, the dosage of 
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neoarsphenamine given rarely exceeds 0 2 Gm In this group of 
patients we continue digitabs in the dispensary m daily dosage 
varying from 1^ to 3 grams or more as their condition may 
indicate, with rest periods of a week every four to six weeks 
It IS a distmct climcal impression that such patients do better 
taking digitahs rather constantly, but an impression for which 
I have no statistical evidence Some of the theobromine 
denvatives have also proved useful m mamtammg compensa- 
tion ® 

4 Angina Pectons and Suspected Coronary Disease 
— Patients with a defimte anginal syndrome are hospitalized 
when possible They are first given an ascending dosage of 
potassium iodide, reachmg a maximum of 60 grains three times 
daily m ten days The procedure m regard to bismuth and neo- 
arsphenamine IS then reversed, the patient receiving bismuth 
first, and then neoarsphenarmne The dosage of the latter does 
not exceed 0 2 Gm It is m this group of patients that coronary 
ostial stenosis or other coronary involvement is most common 
Many writers deplore the use of any arsenical where coronary 
disease is suspected We have not observed untoward results 
subsequent to the treatment outhned where this diagnosis has 
been suspected Where initial hospitalization has not been 
possible, the patient has been ordered to discontmue all work 
and remam at home m bed during the early phase of treat- 
ment Several patients have been given neoarsphenarmne in 
0 1-Gm doses without initial preparation with potassium iodide 
and a heavy metal, but, even though disaster did not follow, 
tliiR procedure is not recommended Theobromme denvatives 
have often proved of value to reheve pain m these patients 

RESULTS OF TREATMENT 

Table 1 hsts the total cases observed and the data avail- 
able m regard to the results of treatment expressed m terras 
of duration of hfe We have found it difficult to follow ade- 
quately many of our patients Fifty-two of the 60 patients were 
of the Negro race, and in Baltimore members of this race are 
constantly moving from place to place or leavmg the city 
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However, every effort has been made to follow them Many 
patients listed as having been followed two or more years are 
still continuing under treatment at the end of the penod noted 
Of those patients with less than one course of neoarsphenamine, 
8 received no treatment at all Of these 8, 7 were followed to 
the time of their death and lived an average of eight months 
They were not treated because of refusal to accept such treat- 
ment or because of hospltaliration elsewhere and failure to 
return to this clinic. One patient died suddenly before hos 
pitaliration could be arranged 

Table 2 lists 12 cases of aortitis uncomplicated by aortic 
msufriciency No patients arc included m this group who did 
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not have evidences of cardiac dysfunction Patients with con 
gestive heart failure have not been included where there have 
been obvious other etiologic factors such as hypertension or 
clinical arteriosclerosis In this group there are 3 patients who 
suffered with angina pectoris, of whom all recovered symp- 
tomatically Two were followed for two years and 1 for four 
years, all being sjmiptom-free and in good condition at the 
last visit One patient had angina pectoris and also a moder- 
ate degree of congesave heart failure He was followed for 
one year and was symptom-free at that time Two more pa- 
tients had congestive heart failure, 1 being followed one year 
and 1 three years, both being symptom-free at the time of their 
last visit A question may be raised in regard to what led to 
the congestive failure and angina in these patients without 
aortic insufficiency Pincoffs and Love’ have pointed out the 
frequency of angina pectons as a symptom of coronary osbal 
stenosis and they have also shown that congestive heart failure 
may result from this lesion Love and Warner® have reported 
the frequency of myocardial fibrosis as a result of ostial occlu- 
sion or stenosis and also the frequency of sclerosis of the 
smaller coronary radicles m syphihtic heart disease It is 
probably upon the presence of such lesions as these, that the 
symptomatology above discussed, depends Extensive acbve 
syphilitic myocarditis may occur but I know of no way to 
recogmze this lesion, and moreover, I have not seen it at 
autopsy Further discussion of coronary lesions wiU occur in 
conjunction with Table 4 

Table 3 comprises 48 cases of aortic insufficiency and shows 
their response to varying amounts of neoarsphenamine treat- 
ment Of these 48 cases 19 were m some degree of heart 
failure before treatment started Eight of the 19 fall in the 
group with no treatment or less than one course of neo- 
arsphenamine, 3 m that with one course only, 1 in that with less 
than one year of treatment, S m that with two years’ treat- 
ment and 2 in the group with three years or more of treatment 
I have no fair statistics upon which to base a conclusion as to 
whether neoarsphenamme treatment prolongs life when such 
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treatment is started after the patient has already developed 
heart failure, I believe, however, that there is every indica 
tion in the table and discussion that it docs 
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Table 4 compn^cs 12 cases presenting angina pectoris as i 
prominent ';>'inptom Ijnib'" Ins commented that in his ca'cs 
all patients prtscnting this s\mptom lia\c slimrn some t\pc of 
iiu-oKcmint of the coromn irlerics, ostnl occlusion and 
simple commit arteriosclemsis accounting for mo I I’incoffs 
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and Love’' reported that 86 6 per cent of their autopsied cases 
of ostial occlusion presented this s 3 Tnptom It seems permis- 
sible to strongly suspect ostial stenosis in those patients forty- 
five or under with syphihs of the root of the aorta, who present 
this symptom and in whom there does not exist hypertension or 
obvious arteriosclerosis Of the 12 patients m Table 4, 4 were 
forty or under, and 2 were forty-two, 2 forty-three, and 2 forty- 
five Eight of these patients were exammed electrocardio- 
graphically and coronary T-waves were present m 4 Justin 
and Pardee’’ reported 85 per cent of patients with syphihtic 
aortic insufficiency to have abnormal T-waves, and that 20 per 
cent showed the coronary type They conclude that T-wave 
changes in the electrocardiogram of patients with syphihtic 
aortic insufficiency should be viewed as an indication of serious 
coronaiy involvement 

Of these 12 patients with angina as a symptom, 3 had 
aortitis without aortic insufficiency No electrocardiographic 
changes were noted in 2 of these 3 patients, the third was not 
so exanuned AU 3 of these patients were hving, symptom-free 
at the time of the last observation made upon them, which was 
in 2 cases two years, and in the third four years after the initia- 
tion of treatment 

The other 9 patients in this group had aortic insuffiaency 
as well as angina pectoris Six of these were exammed electro- 
cardiographically and 4 showed coronary T-waves Of the 4 
with T-wave changes, 3 died within one year One suddenly 
before treatment could be instituted, and 2 in other hospitals 
dunng the course of the year These also had received no 
treatment One patient with inversion of the T-waves in leads 
I and II received potassium iodide, then a course of 8 intra- 
venous injections of 0 1 Gm of neoarsphenamine He then 
received a sinular course of bismuth followed by a second senes 
of neoarsphenamine injections, in which the dosage was 0 2 
Gm This patient recovered symptomatically He could not 
be traced during the next three years, and then returned to the 
dispensary saying he was living in another state, was working 
and symptom-free He had received an uncertain number of 
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injections from a pnvate physiaan, and of course did not know 
what they were He was to return for another electrocardio- 
gram, but failed to do so and could not be traced 

I beheve the evidence at hand indicates that the prognosis 
of these patients with angina pectoris is mdeed grave In an 
unpublished stud}' made some years ago, I found that the 
average duration of life in cases of syphilitic heart disease with 
this symptom was seven months as contrasted with about 
eighteen months in cases m which it was not present I now 
believe that the poor outlook for such patients is because the 
vast majonty of them have developed such coronary lesions 
as ostial occlusion or widespread endartentis of the smaller 
branches of the coronary system The ostial lesions are par- 
ticularly prone to occur in those cases with aortic insufficiency, 
because in these the aorta is already involved by the syphilitic 
process in the immediate viamty of the coronar}' onfices 
Experience does not suggest that treatment, when such lesions 
have fully developed, will resolve the resulting fibrosis and 
stenosis of the proximal portion of the coronary arteries How- 
ever, if the process has not gone too far, it may be inhibited 
from further progression in a status still compatible with life 
Treatment, of course, should be instituted before such lesions 
have occurred, and this is but another reason for the persistent 
treatment of s}'phihtic aortitis and aortic insufficiency Some 
few cases may give such worthwhile response to neoarsphen 
amine treatment as that quoted above, and others where the 
diagnosis is not vet certain, may have their lives considerablv 
prolonged The risk attached to neoarsphenamine thernpv of 
these patients seems to add but little to the precanousness of 
their alreadv existing state 

SUMMARY 

A general outhne for the treatment of patients suffering 
with various forms of syphilis of the heart has been given 
Evidence has been adduced to indicate that such treatment is 
uortlmhilc Even in the suspected presence of coronary dis 
ease the use of neoarsphenamine is advocated because the 
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prognosis m these cases is extremely grave when imtreated, and 
evidence has been offered to suggest that considerable prolonga- 
tion of life and s3Tnptomatic relief may be obtained with sucli 
treatment It is suggested that certain cases which might be 
illustrative of the tlierapeutic paradox are perhaps m reahty 
associated with coronary ostial occlusion 
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CONTRIBUTION BY DR E W BRIDGMAN 
The Johns Hopkins UNTOERsm 

THE TREATMENT OF THE DIFFERENT FORMS OF THE 
IRREGULARITY OF THE HEART (CARDIAC ARRHYTHMIAS) 

In this sympiosiuin on “The Treatment of Heart Disease,” 
I have been assigned “The Treatment of the Cardiac Arrhyth- 
mias” — a subject having connotations that must be made clear 
before there can be intelligent discussion Perhaps the diffi 
culty can be more readily appreaated if I suggest the confusion 
that would anse in your minds were you asked to discuss the 
treatment of jaundice! Here is a disorder, as you know, which 
mav be the resuit of many and various pathologic dysfunctions, 
involving different organs of the body besides the liver YTiat 
an involved discussion vvouid cnsuel 'kou wiil agree that it 
would be important to emphasize that jaundice is a symptom, 
not a disease, and to take up the various diseases that might in 
elude Jaundice as a symptom Until a correct diagnosis has 
been made, and the organ or system of the body involved has 
been determined, the treatment of jaundice as such is impos- 
sible 

In the same way, none of the different types of cardiac 
arrhythmias arc clinical entities Tliev are sjanptoms that 
may point to dysfunction, pathologic or physiologic, of organs 
outside of the cardiovaiscular sj’Stem, as well ns to abnormal! 
ties in the heart beat Indeed, certain arrhj thmias hav e exasted 
in individuals whose hearts, according to study during life and 
from sub'^equent pathologic investigation, have been quite nor 
mal Again, the presence of certain of the arrhy Uimias, far 
from being indicative of cardiac dcsordcr, is prognosticaliy im 
portant because it suggests that the heart has not been affected 
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during the course of a disease that sometimes mvolves the 
heart — a fact long smce noted by the pioneer of all study on 
cardiac arrhythmias — Sir James Mackenzie 

Again, most of the arrhythmias may develop as transitory 
phenomena during the course of various mfectious fevers It 
IS quite common, for mstance, to discover precocious systoles, 
auncular fibrillation, or even heart block m a patient dunng 
the course of an attack of pneumonia, and to find that these 
irregularities disappear during convalescence Many such pa- 
tients have been e^amlned clinically years afterward, and no 
evidence has been found of cardiac disease, occasionally, indi- 
vidual patients with the same transitory findings have come to 
autopsy years later, and nothing unusual could be made out in 
their cardiovascular system 

There are various extracardiac conditions that may be asso- 
ciated with cardiac arrhythmia Thus, gastric or rectal dis- 
tention may lead to precocious sj^toles When one considers 
the thm diaphragmatic musculature that separates the heart 
from the abdominal organs, it is not difficult to understand 
that simple mechamcal irritation of the heart is possible, and 
— quite hke touchmg the heart during thoracic operations — 
apt to produce ectopic contractions Such a conception has 
been repeatedly confirmed by the injection of air imder a httle 
pressure into the stomach or rectum of experimental animals — 
precoaous systoles can be produced There are many high- 
strung mdividuals who, under the stress of fatigue or anxiety, 
may develop precocious systoles or attacks of paroxysmal 
tachycardia , and yet their hearts may show no evidence of dis- 
ease, even during a long hfe Moreover, the ingestion of cer- 
tam chemicals — coffee, tobacco, alcohol, and certain foods — 
may be followed by paroxysms of precocious systoles, and yet 
observation of the heart during succeeding years may reveal no 
evidence of heart disease The dosage necessary is extremely 
variable, suggesting that there is a great variation in the sen- 
sitivity of individuals 

It is evident, then, that the cardiac arrhythmias are not 
necessarily significant of actual heart disease, and that the dif- 
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ferent forms of irregularity of the heart should be considered 
as symptoms of some underlying disorder, that may or may not 
originate in the cardiovascular system This fact allows me to 
emphasize the impossibihty of treatmg one organ as if it bad 
no relation to the rest of the body It is the constant pitfall 
of so-called “medical speaalists” and suggests the danger, 
espeaally m teaching hospitals, of subdividing the medical 
clinic into cardiac, gastro-mtestinal dimes, and so forth 

Granted, then, that our subject today comprises those 
arrhythnuas that have to do with heart disease, and that care 
ful study has elirmnated disorders of other systems, it is rela 
lively simple to outline a classification of the arrhythnuas, and 
to discuss the treatment of, at least, the commoner types of 
irrcgulanty of the heart It should be understood that there is 
no space in this discussion for the climcal differentiation of the 
arrhythmias or for the interesDng study of the mechanism of 
their production Those of j ou who want to review these sub 
jeets would find It profitable to read Dr Thomas Lewis’s books 
on “The Clinical Disorders of the Heart Beat,” and “The 
Mechanism of the Heart Beal ” 

SnroS ARRHYTHMIA 

Tor purposes of discussion, I mil group under this heading 
vagotonia, sjanpathicotonia, respiratory and j outhful arrhyth 
mias, and sino-auncular block This last irregulantj of the 
heart beat does not definitely belong to the simple arrhythmias, 
although most writers regard it as a \agil phenomenon U is 
occasionallj seen in the presence of other findings that suggest 
cardiac damage, but much more frcquentlj it is to be found in 
patients during carlj adult life, to disappear with the ad\-ancc 
of age I ha\e followed se\cral such cases for manj jears, and 
although I ha\c, personally, never seen autopsies on patients 
with tins disorder, cardiac studies have revealed no cvadencc of 
heart disease ten and fifteen jears after the disappearance of 
the arrhvahniia. Aloreovcr, autopsies on similar cases have 
been rcporteii in the mcvlical literature where no evidence of 
cardiac disease was discovered 



1548 


E W BRIDGMAN 


By sympathicotonia is meant a body make-up with evidence 
of increased stimulation of the sympathetic system The ac- 
companying tachycardia characterizes a general abnormal state 
without evidence of actual cardiac disease, except for rare 
instances Hj^erthyroidism is the striking example, and here 
one is concerned with the thyroid as the organ for study, of 
course, a persistent toxemia of thyroid origin commonly leads 
to cardiac damage The hyperthyroidism found in early 
hypertensive cardiovascular disease is ob\nously of different 
significance, although here, too, cardiac disease eventually de 
velops Before one is satisfied with the diagnosis of the func- 
tional disorder, sympathicotonia, where tachycardia is the 
presenting symptom, it is well to rule out the possibility of a 
generahzed disease, such as early tuberculosis Individuals 
sensitive to caffeine or tobacco may have symiptoms of sym- 
pathicotonia, even following the use of small amounts of 
these chemicals Abstinence from their use is the treatment 
Effort syndrome, where one is concerned, generally, with m- 
creased sympathetic activity associated with delayed con- 
valescence, anxiety or fear psychoses, should be mentioned 
Here the treatment hes in the use of graduated exercises, 
bromides and reassurance Remarkable cures are often pos- 
sible, with persistent care and interest by the physician 

In the same way vagotonia represents an overactive vagus 
without, commonly, any disease of the heart Hyperacidity, 
spastic colon, and a slow pulse are symptoms not of a cardiac 
disease, but of an increased vagal activity that overbalances 
the sympatlietic system Pulse rates as low as forty to fifty 
may be found Obviously, disease of the heart must be 
ruled out, because such slow rates bring up the possibihty of 
heart block But if there is no chmcal evidence of heart dis- 
ease — cardiac enlargement or cardiac insuffiaency — and if the 
electrocardiogram is normal, and shows an increased rate fol- 
lowing exercise, the physician is qmte safe in disregarding 
the cardiovascular system, treating the underlying disorder of 
the nervous system The use of belladonna to the point of 
saturation is indicated, and, not infrequently, relief is not ob- 
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tained until as much as a drachm of the tmcture is used three 
times daily Vagal bradycardia is often found dunng the con 
lalescence from infectious fevers, it is sometimes a familial 
tnit 

Smus arrhythmias of respiratory ongin, so easy to discover 
by comparing the pulse rates of inspiration and eviration, 
and the jouUiful arrhythmia of Mackenzie are commonly 
found in joung people They are rarely discovered in mdi 
viduals over thirty They are characteristic of normal hearts, 
commonly disappear as the heart rate is quickened by exer- 
cise or by belladonna, and are indicative of the kmfelike 
balance in the \agal and symipathetic control of the sino- 
auncular node 

PRECOaOUS SYSTOLES AND PAHOrYSMAL TACHYCARDU 

VTicrcas the sinus arrhythmias are charactenstically found 
in the presence of a normal cardiovascular system, and arc 
almost never found in indmduals with diseased hearts, the 
precoaous systoles and paroxysmal tachycardias are of little 
prognostic value, because they are found equally frequently 
in the presence of normal and diseased hearts They stand 
midway between what I might designate the normal or physio 
logic arrhythmias and the abnormal or pathologic irregularities 
that wall be discussed in subsequent sections Paroxysmal 
tachycardia may be of auricular, nodal or ventricular origin, 
just as are the precoaous systoles There is no difference in the 
mechanism of production, but in paroxysmal tachycardia the 
ectopic beats arc for ‘ paroxysms” of varying penods of time 
without the intervention of normal complexes 

It 13 probably true that if one could examine all patients 
with precocious systoles, it would be found that the majonty 
of them would be relieved by giving up coffee and tobacco 
Students at the time of their fourth vear cxamimtlons, when 
they arc working long hours and often under the stimulation of 
coffee and tobacco, are worried frequently bv this form of 
cardiac irregulantv wathout subsequent cvadencc of heart dis 
ease A great many professional men become ‘heart con 
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scious” in their early forties and fear angina The diagnosis 
of early angina is extremely difficult, but many times the 
patient’s trouble is relieved by some simple hygiemc meas- 
ure, such as by the elimination of coffee and tobacco, by pro- 
tection from mental strain, or by the regulation of exercise, 
food or habit of Stool The therapeutic “lead” reqmres a 
most careful history of the patient’s manner of hfe Never- 
theless, whenever precocious systoles are found m a patient, it 
IS the physician’s responsibility to prove, so far as it is pos- 
sible, that there is no organic heart disease, and probably it is 
wise to insist on a subsequent reexamination six months later, 
for precocious systoles can be the earliest symptom of actual 
heart disease A premonitory S3miptom of this kind, just as 
hemoptysis in lung disease, cannot be treated lightly If there 
IS organic heart disease, there should be clinical signs such as 
cardiac enlargement, modification of the heart sounds, or evi- 
dence of decompensation within the six months’ period, or there 
should be electrocardiographic evidence of heart disease, such 
as increased intraventricular conduction time or inverted waves 
in the first two leads 

There have been investigations of the prognostic signifi- 
cance of the different types of precocious systoles The results 
have been inconclusive, but I feel that I would prefer to have the 
ventricular type, and would be less happy with the auricular 
precocious systoles, could I choose a particular kind of ectopic 
beatl Yet, mterestmgly enough, the patient with the ventncu- 
lar type is frequently consaous of his “heart turning over” or 
of a “skipped beat,” and rarely is a patient conscious of the 
nodal or auricular precoaous systole Occasional patients with 
ventricular precocious systoles, where there is no evidence of 
heart disease and where all hygiemc measures have been of no 
aval], are most unhappy and uncomfortable, for treatment is 
most unsatisfactory The apphcation of an ice-bag to the pre- 
cordium, and the use of mild sedatives are perhaps helpful, but 
constant reassurance and the pursuit of a reasonably interest- 
ing life, without too much responsibility, may prevent the pa- 
tient’s being conscious of the irregularity dunng the daytime, 
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and a mild hypnotic may impair the sensonum and reduce 
the discomfort that is most annoymg, just before gomg to 
sleep 

It IS important to stress the significance of precoaous sys 
toles that may develop dunng the penod of treatment of an 
underlying cardiac disease The possibihty of digitalis poison 
mg IS suggested by the appearance of precoaous systoles, which 
are commonly of the ventncular type, and immediately there 
should be a review of the amount of digitalis that has been 
given 

Auncular precocious systoles, in the presence of the signs of 
cardmc disease, sometimes are a premomtory wammg of im 
pending auricular fibrillation, and occasionally a patient will 
manifest this sequence of events It is, therefore, practical to 
test the value of quinidine in S to 10 grain doses, three times a 
day, in an attempt to clear up this type of irregularity The 
results arc difficult to evaluate, for, c\en if successful in devel- 
oping a normal rhythm, the physiaan should remember that 
the treatment of the underlying heart disease neccssanly re 
duced the auncular stress that is an important ctiologic factor 
in the production of auncular precocious systoles So that the 
therapeutic value of the quinidine is quite hke the value of 
a drug employed by physicians who chim “to have averted 
pneumonia ” 

Although paroYV'smal tachycardias resemble precocious 
systoles, the strain on the myocardium because of the persist 
cnee of the ectopic contractions and the mechanical inter 
Icrencc with the blood supply to the organs of the bodv, 
cspcaally to the bnun, ment an increased effort to shorten the 
parovy'sm Tortunately, most patients suffenng with this 
arrhythmia have, themselves, learned procedures that com 
monly end the attacks Swallonang large globuses of bread or 
cereal, or dnnking water in large gulps, probably by vagal 
pressure, may be efficaaous Some patients at the onset of an 
attack can abort it by ly ing over a chair uath their head on the 
floor, or by grasping the front of their neck between the tliumb 
and forefinger Some have helped themselvas by deep insplra 
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tions or by straining as if at stool But when not successful in 
their efforts, or at tlie onset of the first attack, the aid of a 
physician is often sought Generally such patients are badly 
frightened, and just as calmness and reassurance are most 
salutary in the presence of gastric or pulmonary hemorrhages — 
for these symptoms are commonly self-hmiting and death is 
quite unusual in the attack — so the physician should allay the 
fears of the patient and his family during an attack of parox- 
ysmal tachycardia and undertake the different maneuvers that 
patients have found useful m terrmnatmg attacks Direct 
vagal pressure in the neck — pushing under tlie anterior belly 
of the sternocleidomastoid muscle at the level of the thyroid 
cartilage back of the carotid artery — ^wiU occasionally abort the 
attack , or pressure on the eyeball — again a vagal phenomenon — 
may be tried Probably such procedures are successful in only 
one out of fifty paients — much more rarely than textbooks 
would lead you to suppose If these attempts are unsuccessful, 
the patient should be put to bed and an ice-bag placed on his 
precordium Liquid diet should be given and the patient asked 
to swallow m large gulps It is wise to have the patient in a 
hospital or, at least, isolated from his family and protected 
from exatenient Luminal or bromides are useful sedatives, 
and if the attacks persist for twelve hours, a hypodermic of 
Yr, grain of morphine sulphate may put the patient to sleep 
The paroxysm may have disappeared before he wakens 
Digitahs IS only indicated in the presence of orgamc heart 
disease, or when, after twenty-four or thirty-six hours, evi- 
dence suggesting early myocardial insufficiency should ap- 
pear Certainly, the digitalis has no effect m stopping the 
paroxysm In general, then, paroxj^mal tachycardia is self- 
limitmg Protection of the heart by rest, reduced food intake, 
and the use of sedatives are the essential therapeutic pro- 
cedures during an attack Later, every effort should be made 
to prevent subsequent paroxysms, and here, knowledge of the 
patient’s manner of hfe, the treatment of focal infections, or 
the study of the gallbladder and gastro-intestmal action may 
provide the therapeutic “lead ” 



THE TREATMENT OF CAEDIAC ARRHYTHMIAS 1553 


AURICULAR FIBRILLATIOR AND FLUTTER 
These two arrhythmias can be discussed together They 
may occur during any acute infection or dunng thyreotoxic 
03 IS, subsequently to disappear and leave no evidence of 
cardiac disease Otherwise, they are definitely significant of, 
and always associated with actual disease of the heart muscle. 
In the latter case therapeutic measures as outhned by others 
m this symposium, are first indicated WTiereas cardiac dis 
case, m itself, is not an indication for the use of digitalis and 
Its use may be harmful, cardiac disease plus fibrillation of the 
aunclc, especially if the ventricular rate is faster than 80 per 
minute, always calls for the use of this drug The slowing of 
conduction rate m the His bundle resulting from the use of 
digi alls, protects the ventricle by aborting many of the 
auncular stimuli Thus the mechanical effiaency of the 
ventricle is improved, and the strain on the vcntncular muscu 
lature from such rapid and meffectual contractions is lessened 
WTicn auricular fibrillation is present, the physician has a 
definite indication of the amount of digitalis needed After 
digitalizing the patient, there is no need to fear digitalis 
poisoning from too long<ontmued use of this drug for the 
ventricular rate, ns ascertained by counting the contractions 
at the apev of the heart, should not be allowed to slow below 
80 per minute To be sure, espcaally, m patients older than 
sixty years, auricular fibrillation may develop and the apex 
rate be very slow 00 or Ic^ per minute. Here we have an 
indication that heart block is already present — commonly , if 
tlic patient has not been overdosed wath digitalis, significant 
of disease of the bundle of His from arteriosclerosis of the end 
artery that supplies this structure, or from infarction, or from 
coronan' thrombosis In such cases, the presence of fibnlla 
tion is not an Indication for the use of digitalis Its use would 
depend on the degree of mvocardial maufliciency After the 
npex rate has been slowed to SO or thereabouts, one can take 
up the question of the value of quinidinc in an effort to bring 
alxiut a norm il rhv thm \\ hilt I am not prc|>ared to state 
that digitalis itself can terminate luriciilnr fibrillation and 

V I IS 
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bring about normal smus rhythm, it is certamly true that, 
following therapy directed to the myocardial disease, which 
often includes the therapeutic use of digitalis, the normal sinus 
rhythm may supervene This, I think, is understandable 
For certainly we have abundant evidence to show that disease 
of the auricular musculature, or mechamcal stram of the 
auricles — generally with stretching of their tissue and often 
sequential to mitral valve disease or emphysema — is followed 
by the development of the “arcus movement” in the auncles — 
auricular fibrillation Rehef of this strain by the reduction of 
the auricular load followmg cardiac therapy, may be the ex- 
planation of the resumption of normal smus rhythm The 
point I want to make is that during the period of digitalis 
therapy it is not unusual for auncular fibrillation to be 
changed into a normal sinus rhythm without the use of 
quinidine I think this phenomenon is particularly apt to 
take place when the fibrillation has lasted less than a month 
before treatment and when the treatment of the myocardial 
disease or emphysema is efficacious On the other hand, 
where the myocardial disease is extreme and of long standing, 
auricular fibrillation, when present, may be converted mto 
auricular flutter which is difficult to control, or the fibrillation 
may continue, no matter the therapy employed 

The use of qumidine in the presence of a fibrillation that 
has persisted m spite of correct cardiac therapy, has certain 
contraindications In elderly patients — those above sixty — 
especially where one is deahng with artenosclerotic heart dis- 
ease, or hypertensive cardiovascular disease, qumidine is 
commonly unavaihng If sinus rh5fllim is produced, it is 
notonously short lived, and fibrillation reappears Moreover, 
there is the possibility, occasionally with disastrous results, 
that, when the auncle mechamcally contracts — ^with the onset 
of smus rhythm — emboh from thrombi m the left auricle may 
be whipped off, and carried by the artenal stream to different 
organs of the body Thus as a result of the temporary cure of 
the fibrillation, the patient may develop a cerebral acadent or 
visceral infarction! Again, m younger patients where fibriUa- 
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tion has been present for longer than a year, the resumption of 
sinus rhythm as a result of qulmdmc therapy lasts a compara 
lively short time m most cases, even in spite of chronic quini- 
dme therapy, and here also, unusual to be sure, there Is the 
possibility of embolic phenomena Quinidine has been employed 
as a therapeutic agent for many years Although there is a 
defimte field for its employment, for there is obvious improve 
ment m the effiaency of the heart as the result of the supen en 
tion of the sinus rhythm, I wonder if its use is not too frequent 
It certainly seems as if the “breaking” of the “circus move- 
ment” IS the result of t paralysis of the conduction mechanism 
of the auricular muscle— possibly a toTic mechanism — and, 
if this IS true, one can well wonder as to the effect on other 
qualities of the heart muscle, especially when the muscle is 
already diseased I am suggesting caution m the use of 
qumidinc and prepanng you for the evperience that It is often 
difficult to stop the fibrillation, and that resumption of sinus 
rhythm is often for short periods of time Auricular fibrilla 
tion or the perpetual arrh>thmia as it used to bo designated, is 
no longer regarded as significant of impending death I can 
remember when it was said that patients with this arrhythmia 
could not li\e for more than five jears I have two patients, 
one now fiftj and the other sevcntj two, who have had auncu 
lar fibrillation for twenty years and have lived reasonably 
active lives In both of them, quinidinc was ineffcctuil m pro 
duang sinus rhythm 

Personally, in using quimdine sulphite, I have always 
insisted first on the hospitalization of the patient and then, 
after instituting general cardiac llicrapcusis, have digitalized 
the latient’s heart, slowing the rate to about 80 per minute 
Subsequently, I have discontinued the digitalis and given 4 
grains of qiimidine twice a day, for the first day , and then, if 
there were no evidence of quinidinc idiosyiicrasv , given 6 grams 
of the quinidinc sulphate, four times a dnv 

If during quinidine iherapv the ventricular rate increases 
much above SO, it is neccssan to stop quinidine and re=unic the 
use of digitalis If the fibrillation persists after a week of 
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quinidine therapy, it is well to discontinue this drug for a few 
days and use digitalis, if indicated by the ventncular rate 
Weekly courses of qumidine can be employed in this way 
But if sinus rhythm does not appear by the end of the third 
course, it is highly probable that the fibnllation cannot be 
broken If, however, sinus rhydbrn can be produced, quimdine 
should be gradually reduced Often such patients can be given 
chronic dosages of about 3 grains of quinidine three times a 
day The appearance of auricular precoaous systoles or of an 
increasing heart rate, would mdicate the discontinumg of 
qmmdine and the resumption of digitalis 

In recent years much larger doses of quinidine have been 
employed — IS or 20 grains four times a day — and the drug 
has been reduced m amount, immediately upon the resumption 
of normal rhythm Possibly a somewhat greater number of 
fibrillations can be broken by these large doses, but I am not 
convinced that the persistence of a sinus rhythm, where ob- 
tained, is of any longer period of time Just to get a smus 
rhythm for a few hours or days is hardly worth the danger from 
emboli or from possible toxic effect of large doses of qmmdme! 
It seems important to emphasize the individuality of each case 
of auricular fibrillation, and to advise you to make your ther- 
apeutic effort step by step, watching the reaction of the particu- 
lar patient — safe, individual therapeusis, rather than the 
mechanical application of an arithmetical formula 

Auricular flutter is a notoriously difficult rhythm to break 
Patients with this disorder often show transition from flutter 
to fibrillation, following the use of digitahs and occasional 
smus rhythm will follow qmmdme therapy But all too com- 
monly flutter reappears Generally, the flutter continues in 
parox3rsms or steadily, no matter what is done 

Paroxysmal fibrillation or flutter appearing m patients dur- 
ing the fifth or sixth decades, and often associated with hyper- 
tensive cardiovascular disease, is a frequent discovery Treat- 
ment of the heart is indicated, chronic quinidine therapy is 
employed, but generally the result is that the patient soon 
shows signs of myocardial insufficiency and becomes a chronic 
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“cardiac,” with permanent fibrillation The underlying dis 
ease is progressive and the symptomatic treatment graduallj 
becomes unavailing 

PARTIAL AHD COMPLETE HEART BLOCK 

Except for its transitory appearance dunng the course of 
some acute disease, heart block, either partial or complete, is 
significant of serious myocardial disease Intraventricular as 
well as aunculoventncular conduction blocking means wide- 
spread damage, involving the His bundle and its arborizing 
branches The diagnosis is rarely made clinically, except when 
there is complete block of the main bundle of His, electro- 
cardiographic study is necessary for the diagnosis of partial 
block. Therapy directed toward the heart muscle is, m gen 
oral, the important procedure and treatment of the arrhythmia 
itself IS far less important. However, it must be remembered 
that the transition from partial to complete block or, m other 
words, the transition from sinus to ideo\ entncular rhythm 
constitutes a danger period — for the ventricle has “difficulty in 
learning” to institute its own pacemaking function Some of 
you will have the opportunity to save the life of a patient 
known to have heart block, whose heart has come to a stand 
still Epigastric massage of the right \entncle, or injection of 
adrenalin into the heart muscle, may supply the necessary 
stimulus to produce ideovcntncular rhythm, when conduction 
of the sinus impulse along the His bundle has stopped In the 
presence of partial heart block, unless its use is impcratite, 
digitalis IS contraindicated This drug reduces the conductiv 
ity of the His bundle, and can be the final factor in producing 
complete block So even in first degree aunculoventncular 
block — only found by the aid of an electrocardiogram — it is 
wise to delay the use of digitalis, until maocardial insuffiaency 
Ls definite 

A common etiologic factor in the production of heart block, 
IS gumma of the His bundle So until s\-philis ls ruled out 
potassium iodide in large doses b indicated Tlie fact that the 
His bundle is supplied by an end artery faaors the locahza 
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tion in that structure of gumma, m the presence of syphihs, 
abscess m the presence of acute infection, and infarction in the 
presence of arteriosclerosis When digitalis has been used and 
heart block has developed, one can try atropme or the tmcture 
of belladonna to reduce the vagal activity with its consequent 
effect on the conductivity of the His bundle 

PULSUS ALTERNANS 

This arrhythmia when permanent, or when present for a 
few beats subsequent to an ectopic cardiac contraction is of 
ominous significance It is often found during the last two 
years of the hfe of a cardiac patient, particularly in those 
patients with progressive hypertensive cardiovascular disease 
or with arteriosclerotic heart disease There is no especial 
significance of this arrhythmia from the point of view of ther- 
apy, It denotes widespread myocardial damage, and is pro- 
phetic of the duration of hfe 

CONCLUSIONS 

It would seem, then, that you should remember that car- 
diac arrhythmias are not clinical entities, and that the group 
of sinus arrhythnuas are characteristically found in the pres- 
ence of normal cardiovascular mechanisms, that precoaous 
systoles may or may not be significant of heart disease, that 
fibrillation, block and alternation are commonly to be found 
only in patients with heart muscle damage, and that there are 
contraindications, as well as mdications, for the use of digitalis 
in the presence of a cardiac arrhythmia 
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THE MANAGEMENT OF CHILDREN WITH RHEUMATIC 
HEART DISEASE (COMPENSATED AND DECOMPEN- 
SATED) 

The management of the child with rheumatic heart dis 
ease depends, not upon the valve iniolved, nor upon the sever- 
ity of the lesion, but primanly upon whether or not the rheu 
matic process is active If the child is suffering from an active 
rheumatic mfection, bed rest is absolutely essential If, on the 
other hand, the rheumatic process is entirely quiescent and the 
child is asymptomatic, he may, and indeed should, be allowed 
free activity Between these two groups of children whose 
management is diametrically opposite, there is an intermediate 
group composed of convalescent children who are in the tran- 
sitional stage between complete bed rest and a normal acli\c 
life. Let us consider separately each of these three groups 

THE CHILD WITH AN ACTIVE RHEUMATIC INFECTION 
Since the recognition of an active rheumatic infection is of 
pnme importance in the management of the child with rheu 
matic heart disease, it is adiisable to review bnellv the signs 
and simptoms indicatiie of actMty 

The most common complaints are fatigue, malaise, joint 
pains, and shortness of breath In addition, some children 
comphin of precordial pain and occasionally of palpitation, 
and in some instances, of abdominal pain or severe cpistaxis 
Malaise and faligtic, which arc usuallv associated with 
fever, pallor, loss of weight, loss of appetite, and irritabilitv , 
ire symptoms common to all icute infections Thev do not 
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necessarily indicate active rheumatism However, if the child 
has rheumatic heart disease and there is no other obvious ex- 
planation for these complaints, they are, in all probabihty, due 
to an active rheumatic infection 

Any jomt pants in a child who is known to have had acute 
rheumatic fever, even though they are transient and not asso- 
ciated with redness or swelhng, strongly point toward activ- 
ity If these pains are associated with fever, it is almost cer- 
tain that the child is suffering from active rheumatism More- 
over, when the process is active in the joints, there is almost 
invariably an acute inflammatory process m the myocardium, 
although there may be no demonstrable evidence of this One 
IS sometimes rmsled into believing that the heart has escaped 
without further damage because after a valvular lesion has de- 
veloped, subsequent valvular injury and myocardial changes 
may be so insidious as to pass unnoticed until the onset of 
fibrillation or of myocardial failure 

Shortness of breath, frequently manifested in the child by 
his inability to keep up with his playmates, is one of the early 
signs of myocardial failure On physical exaramation, the 
respiratory rate is almost always found to be accelerated, and if 
the respiratory rate is over 30 per minute, it is usually accom- 
panied by some engorgement of the liver Moreover, a child 
virtually never develops cardiac failure from overexertion un- 
less there is a concomitant acute inflammatory process in the 
myocardium Exairunation of the heart generally reveals some 
sign of an active myocarditis — such as tachycardia, gallop 
rhythm, some cardiac arrhythmia, poor quahty of the heart 
sounds, a churmng tumultuous murmur which extends from 
systole mto diastole, a blurred third heart sound, or in occa- 
sional cases a high-pitched, screeching "sea-gull” murmur, or a 
pencardial friction rub, or an electrocardiogram may disclose 
some abnormahty 

All of these signs pomt toward an active rheumaUc infec- 
tion A child with rheumatic heart disease showmg any of 
these signs should be put to bed and kept there until all signs 
of activity have subsided 
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Ideally, the child should have complete bed care. Practic- 
ally, if the rheumatic flare-up has been mild- — as for example, 
the child complained of mild joint pains which were readilj 
controlled by small doses of sahcylates and the heart action 
has remained quiet, complete bed rest is not absolutely essen 
tial Such a child may be allowed to sit up m bed and play 
with toys and may even be earned to the bathroom On the 
other hand, if there are clinical signs of an active myocarditis, 
complete bed care should be instituted The child must be 
kept as quiet as possible If he is not dyspneic, he should be 
kept flat on his back. He should receive the best possible 
nursing care, bemg fed, gisen a bed bath, and e\en being 
lifted on the bed pan He should be allowed the minimum of 
toys and entertainment consistent with contentment. 

Sedatives are indicated if the child is restless or overactive 
in bed In the mUder cases, luminal (phenobarbital) J to 1 
gram three times daily may be suffiaent. Sometimes the com 
bination of luminal (i grain) and aspirin (5 or 10 grains) will 
be found more effective than either given alone. Any form of 
sedatise ma> be used provided the drug is both safe and 
effective, the purpose being to keep the child quiet The more 
severe the mjocardltis, the more imperative rest and quiet 
become Many children with severe carditis arc toxic and 
listless, they he in bed almost motionless Such children re 
quire no sedatives If the child is not quiet, sedatives should 
be given freely Under such arcumstinces, the most effective 
sedative is codeme. It miy be given by mouth or by supposi 
tory — J to I grain twice dail>, three times a day, or every four 
hours if necessary It ma> be found advantageous to combine 
the codeine with luminal or trioml Sedatives should be 
pushed to tlie point tliat the child gets some sleep both dunng 
the morning and the afternoon as well ns a long sleep at nigliL 

The question whether salicylates arc indicated m the treat- 
ment of rheumatic nijocarditis is not settled There is no 
evidence that salicjlatcs alter the course of an acute carditis 
although, iinqucstioruablv , the} reduce the inflammatorj proc 
ess in the joints When there are joint manifestations, saiicjl 
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ates are clearly indicated The dose should be gauged accord- 
ing to the severity of the joint pains Broadly speaking, 10 
grains of salicylates per 10 pounds of body weight constitutes 
the maximum daily dose which a child requires Children 
under five years of age may require proportionally larger doses 
to control severe joint pains The total amount of salicylates 
should be given m divided doses during the first twenty-four 
hours The following day the dose of sahcylates can usually be 
reduced by 20 per cent The form in which the sahcylates are 
given is not important In my experience, aspirin is pleasanter 
to take and is better tolerated than sodium sahcylate It is 
wise to combine sodium bicarbonate with sahcylates when pre- 
scribing over 30 grains of sahcylates per day For children 
under five years of age, it is advisable to combine any dose of 
sahcylates with an equal quantity of sodium bicarbonate The 
rationale of combimng sodium bicarbonate with sahcylates has 
been challenged, but clmical experience uniformly mdicates 
that salicylates are better tolerated when given m combmation 
with some alkali 

Whether sodium bicarbonate is given m tablets or in 
powdered form is of no great importance The powdered form 
(1 teaspoonful == 60 grains) has the advantage of being readily 
soluble in water and is easy for a child to take The admmistra- 
tion of sodium bicarbonate has the added advantage that it 
acts as a mild laxative which is often desirable for bed patients 

The above doses of sahcylates all represent the average 
maximum doses Whenever joint pains can be reheved by 
smaller doses, there is no necessity to use large ones It has 
been my experience that the majority of children can be kept 
comfortable on 45 grains of aspirm a day, indeed, m many 
instances 30 grains daily suffices 

After the admimstration of large doses of sahcylates, our 
usual policy is to withdraw the drug gradually It is only the 
development of toxic symptoms which demands its abrupt 
withdrawal In every instance, whether the withdrawal is 
abrupt or gradual, a two-week interval must elapse after the 
medicaUon has been stopoed before one can tell whether the 
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rheumatic process has subsided or whether the pain has merely 
been relieved by salicylates It cannot be too strongly insisted 
upon that the child must be kept in bed durmg this period 

In my dime, other preparations such as the various an 
cophen compounds have only been used in the rare cases of 
intolerance to sahcylates 

Pyramidon (amidopyrme) is sometimes useful in cases 
which reqmre enormous doses of salicylates The practical 
advantage of the drug is its potency — she times that of salicyl 
ates The dose is proportionately small The greatest danger 
in the drug lies m the possibility of its tone effect upon the 
iihitc blood cells Recently a number of cases of agranulo- 
cytic angina have been reported in connection with the use of 
pyramidon or pyramidon in combination with a barbiturate 
Although this IS not the usual effect of the drug, some people 
appear to have an idiosyncrasy to it. The number of pieople 
■nho respond in this manner is small, but the consequences are 
so serious that this possibility must always be borne in mind 
Because of the feehng that the barbiturates may aggraiatc the 
toxic elTcct of pyramidon, luminal or other barbiturates should 
never be prescribed with pyramidon Furthermore, it is essen 
tial to keep the patient under dose observation A white blood 
count should be done before the administration of the drug, 
again three or four hours after the first dose, and dailj there 
after A marked fall in the Icukoc>te count or a decrease in 
the percentage of the poljTnorphonudtnr neutrophils demands 
the immediate withdrawal of the drug The cbnical untoward 
sjanptoms arc malaise, exhaustion, fever, or the dexdopmcnt 
of a sore throat These complaints, also, demand the immc 
diate witlidrawail of the drug With tliese precautions, I bdici c 
it IS safe to Use pxramidon in children suffering from acute 
rheumatic fcier in whom it is difficult to rebel c the joint 
|iains with salicxlatcs The maximum total do<;L of pjramldon 
I' 20 grains in twcnti four hours giicn in diiadcd doses This 
do».e Is iisuallj dccrea«ctl on the second dav to 15 grains |ier 
da\ xs a mainten nice dosc The maintenance dose should In 
kipt as small xs is com[>atib1c with the comfort of tin. child 
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The principal advantage of the drug is the ease of administra- 
tion Obviously It IS easier for a child to swallow 3 or 4 tablets 
daily than 20, especially when the 20 tablets require the 
addition of sodium bicarbonate 

In giving pyramidon even to persons who show no idiosyn- 
crasy to the drug, a daily divided dose of 20 grains of pyramidon 
should never be given for more than five weeks, although IS 
grains daily can usually be given for six months "without the 
development of toxic symiptoms Upon the withdrawal of 
pyramidon, joint pains frequently recur within twenty-four 
hours, but in some cases there is a latent period of two weeks 
Therefore, the same rule should be enforced after the with- 
drawal of pyramidon as after the witlidrawal of salicylates— 
namely, the patient must be kept in bed for the ensuing two 
weeks 

MYOCARDIAL FAILURE 

The development of congestive failure calls for specific 
therapy Under these circumstances, the question of the use 
of digitahs arises Digitalis is of little avail in the presence of 
a fulminating myocarditis When cardiac failure occurs m 
the course of an ovenvhelming infection, the improvement from 
digitalis IS, at best, only temporary, and the heart failure recurs 
in a few days A number of cases of sudden unexplained death 
following the administration of the drug to such children have 
been reported Therefore, in cases showing severe toxic mani- 
festations, digitalis IS contraindicated 

The real indication for the use of digitahs is in long standmg 
chrome congestive heart failure which recurs on shght provoca- 
tion In these cases the heart is enormously enlarged, and 
there is httle or no cardiac reserve The shghtest rheumatic 
flare-up or possibly even any increased work demanded of the 
heart will result m cardiac failure Digitalis under these con- 
ditions may be of great help and prolong life for many months, 
even for years 

The otlier mam indication for tlic use of digitalis is auricu- 
lar fibrillation In ca=;es of auricular fibrillation, the ventricu- 
lar rate should be controlled by digitalis, the dose should be 
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adjusted to keep the rate between 70 and 80 per minute In 
children with rheumatic heart disease, the onset of auricular 
fibrillation mdicates progressive myocardial damage. The pre- 
sumptive evidence is, therefore, that the process is active, the 
child should be treated accordingly Once fibnllation has de- 
veloped, It usually persists until the end There is no advan 
tage in trying to revert the heart to a normal mechanism, for the 
underlying damage to the myocardium is so great that the 
heart will, in all probabihty, be unable to maintain a smus 
rhythm Tor this reason, quinidine has no place m the treat 
ment of children with rheumatic heart disease. 

Tlie usual adult dose of any digitalis preparation of stand 
ard potency (» c , 1 cc or 0 1 Gm = 1 cat umt) is 33 mg 
per kilogram but a child will frequently require as much as 
45 mg per kilogram In estimating the probable requirement 
of digitalis, It 13 wise to calculate the dose both on the basis of 
the adult’s and of the child’s requirement The child will 
probably digitahre somewhere between these two amounts,' 
the citact amount depending upon the size of the child and the 
individual variation m susceptibility IVhen adnunistenng 
digitalis for the first time, as a matter of precaution, the initial 
dose should be small in order to test the patient’s sensitivaty 
to the drug For rapid digitalization, this may be followed in 
two hours bj a larger dose, the sum of these two doses equaling 
one third of the child s total requirement The remainder 
should bo given in divided doses at intervals not closer than 
everj sK hours' Caution should be used as the total calcu 

'Frr example A child wclfdilng 40 Kg uould mpdre Gm of dtgilalh 
arcordmg to the chQda rcquircraenl but only 1J2 Gm according to the adult 
itarnianlj A 40-Kg child Is approaching adult lixc therefore he will probably 
require a total dose somewhere between IJi and Gm 

•For example A child weighing 50 pounds (22 7 Kg) On the ba^b of 

mg per 1 tlogram total dose = 0 75 Cm on basis of 45 mg per kilogram 
total d(y< = 1 Cm Thcrclorr gi\e 01 Gm tc'l dov* After two hours give 
0-2 Cm and lx hours later ghx 0 2 Cm and six hours thereallcr 0 1 Cm 
Thi^ means that at the m 1 of twenls bonrs the child will ha\T reccl\*ed the fufl 
cflect from the Oft < m given If not digftalired continue In give 01 Gm. 
fVTfv six hours for three or four more dov^ pro\*ided there are rvn Jgtis of 
tnxidtj Then place the child on a maintnuncr dove 
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lated dose is approached Usually tliere is no need for rapid 
digitahzation, the total digitalizing dose may then be given 
slowly over a period of three days ^ When possible, it is help- 
ful to check the progress of digitalization with electrocardio 
grams This is more important with a child than with an 
adult because the total required amount is less, and, therefore, 
the margin of safety is smaller 

The therapeutic effect of digitalis is shown by general im- 
provement MTien edema is present, the improvement is usu- 
ally accompanied by a diuresis Sometmies there is an obvious 
decrease in the size of the liver and in the size of the heart 
Usually there is an improvement in the quahty of the heart 
sounds and often a disappearance of a gallop rhythm At this 
stage the patient should be placed on a mamtenance dose of 
digitalis — this vanes between 0 05 and 0 1 Gm per day with 
the complete omission of the drug for one or two days each 
week 

Digitalis should not be pushed so far as to produce tone 
symptoms If signs of toxicity develop — such as nausea, 
vomiting, dropped beats or other cardiac irregularities — digit- 
ahs must be withdrawn Thereafter, no digitalis at aU should 
be given until all signs of toxicity have disappeared Then, 
and then only, should the patient be placed on a maintenance 
dose 

The various other mamfestations of myocardial failure 
each call for speafic treatment Cough usually occurs early 
and is hable to be troublesome It disturbs the patient’s rest, 
and the effort of coughing throws an additional burden on the 
already faihng heart First of all, placing the child in the 
erect position usually gives some relief Codeine is the drug 
of choice Often it is more effective when given m combmation 
with terpin hydrate When administered in this form, the 

'For example For slow digitalization of the same child (SO pounds), give 
0 1 Gm three times daily at six-hour intervals (8 a m , 2 p ir , and 8 p sr i “f 
10 A M , 4 P M , and 10 p m ) for three davs On the fourth day give 0 1 Gm 
in the A M and, if necessary, this may be repeated at night Thereafter the 
child should be placed on a maintenance dose In this case the maintenance 
dose would probably be 0 OS Gm per day, six days a week 
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codeine content of the compound may be mcreased above the 
standard solution of 1 gram per ounce of terpin hydrate 
Digitalis, through improvement of the pulmonary arculation 
and by decreasmg the size of the heart, is often of great help 
Not infrequently mfection as well as congestion is present, 
under such circumstances a steam tent may give relief 

In cases of failure with congestion, an effort should be 
made to decrease the edema When the patient has failed to 
seek help until after the development of edema, simple bed rest 
and the hmitation of fluids to 500 or even 300 cc per day 
may result in great improvement. If these measures are not 
effective, the administraUon of digitalis should be considered 
As previously stated, if the heart failure is due to an overwhelm- 
ing infection, digitalis is of doubtful value If, on the other 
hand, the failure is the result of a long-standing infection and 
the gradual diminishing of the cardiac reserve, digitalis may 
improve the arculation produang the desired diuresis and the 
concomitant loss of edema 

If these measures are of no avail, diuretics should be tned 
The perfect diuretic has not yet been found Theobromine 
(0 3 Gm three times daily) or theocalcin (0 5 Gm three or 
four times daily) may be tried All such drugs require several 
days to produce diuresis WTien prompt action is desired, 
salyrgan is the most effective drug Salyrgan (0 5 cc to 1 cc.) 
should be given intravenously diluted 1 10 in normal salme 
This lessens the danger of thrombosing the v an Furthermore, 
if there is an> extravasation, an additional 10 cc. of normal 
s.nhne injected subcutaneously about the site of the vena punc 
ture will prevent the development of a slough Salyrgan acts 
promptly, producing its ma-ximum effect within twelve hours. 
It should be given in the morning in order not to disturb the 
patient’s rest at night The effect of the drug is usualiy of 
short duration and may require repealed administration Tlie 
effectiveness of saijrgan maj be inereased bj the previous 
administration of ammonium chloride (5 grains three or four 
times a da> for a penod of three or four daj-s prior to the ad 
ministration of saijrgan) When giving saijrgan repeatedlj. 
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the urine must be closely watched for evidences of renal dam 
age In cases of severe renal damage, salyrgan is contraindi- 
cated Under such arcumstances, hypertomc glucose (10 to 
20 cc of a 50 per cent solution) may be given intravenously 
Its action, however, is not as constant as that of salyrgan 
In cases where the edema is massive and fails to yield to 
these measures, Southey tubes may be inserted into the dorsum 
of the feet or into the legs Provided novocain (1 per cent) is 
used to anesthetize the area, the procedure is entirely painless 
The tubes are left in place for twelve to twenty-four hours 
Even though but little drainage is obtamed during this time, 
the puncture wounds produced by the tubes frequently dram 
for days after and thus effectively reduce the edema The 
danger in this procedure is infection Therefore, this treat- 
ment must be carried out with rigid asepsis, and the wounds 
should be dressed with sterile dressings until entirely healed 
Because of the danger of mfection, this treatment is contra- 
indicated in cases of thrombosis or of an obstructed circulation 
Venesection is imperative in cases of pulmonary edema and 
may give relief m cases where venous engorgement of the neck 
vessels remains pronounced when the patient is sitting bolt 
upright Under these arcumstances, 3 to 4 cc of blood per 
kilogram of body weight {t e , 1 5 to 2 cc per pound) may be 
withdrawn by the same procedure which is used for obtaimng 
blood for a transfusion Although the venous pressure rises 
rapidly again, the chnical rehef from this procedure usually 
lasts twenty-four to forty-eight hours 

When cyanosis becomes pronounced, oxygen may make the 
patient more comfortable Theoretically, oxygen should be of 
great benefit to a patient with a low vital capaaty Practically, 
the results are not as bnlhant as might be anticipated Oxygen 
IS of no value if it is given by a fimnel, and it is \artually of no 
value when given by a nasal catheter It should be given by 
means of a tent, and even when so given it seldom alters the 
course of the disease The explanation of this may be that it 
has been employed only as a measure of last resort when too 
late to influence the course of the disease 
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All ol the procedures m the preceding paragraphs are 
recommended m order to make the patient more comfortable 
and are used m the hope of tidmg him over until the subsidence 
of the acute mfection If the child is desperately fU and the 
outlook IS hopeless, the child should be made as comfortable 
and as happy as possible All procedures which disturb the 
child should be abandoned Sleep is the greatest blessing 
Morphine (by hypodermic, 1 mg per 5 Kg of body weight) or 
paraldehyde (4 to 8 cc. by rectum) may be found adrantage- 
ous to produce the desired sleep Under no arcumstances 
should the chDd be permitted to sense that the situation is 
hopeless Occasionally even in the most hopeless cases, an 
extraordmary unexpected change for the better will occur If 
and when the acute inflammatory process does subside, there 
will be chnical improvement The edema and cough will dis 
appear, and the child will slowly begin to mend 

THE CONVALESCENT CHILD 

The most perplexmg problem in the management of chil 
dren with rheumatic heart disease is how long to keep them in 
bed The principal difiiculty lies in determming how long the 
infection is active. The minimum reqmremcnt before a child 
is allowed to be up at all is two weeks oil medication and free 
from all svmptoms and signs of an active rheumatic infection 
This means not only that there has been no recurrence of 
joint pains or any other rheumatic mamfestations, but also 
that the heart has shown no evidence of an activ e infection, that 
the temperature, pulse, and respirations have remained normal 
throughout the penod, and that all laboratory tests prove to 
be normal 

The obvious rheumatic manifestations — such ns joint 
pains, severe epistaxis, rash, and nodules — are eas> to deter 
mine. The difficulty lies in the recognition of the presence or 
absence of a m>ocarditis and in the determination of the tern 
perature, pulse, and respirations which indicate an active 
infection 

No infallible method exists for nsccrtaimng the presence or 

vou 18 — 
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absence of a myocardUts There are, however, several help- 
ful findings The murmurs of valvular lesions are clear cut 
and defimte when the heart is well compensated Sometimes it 
IS difficult to deterimne whether a sound in diastole is a patho 
logical third heart sound, an inapient mid-diastohc murmur, or 
due to the presence of a gallop rhythm The ongin of such a 
sound IS of acadermc interest, all of them mdicate active rheu 
matism After the mfection has subsided, a gallop rhythm 
disappears There is no confusion of sounds and murmurs, it 
IS easy to separate the systohc from the diastohc murmur A 
third heart sound may persist but that is a defimte sound, not 
such as to be confused with a murmur From week to week 
and month to month, the murmurs remam the same Chang- 
mg murmurs or the development of new murmurs indicate 
persistent activity, or such a recent process that the child 
should be treated as if the infection were still active 

The electrocardiogram frequently offers additional evidence 
of activity It IS of well defined but not conclusive aid IVhile 
an abnormal electrocardiogram indicates definite pathological 
changes, a normal electrocardiogram does not necessarily mean 
that the heart is normal The commonest abnormahty which 
the electrocardiogram reveals is a delayed conduction between 
auncle and ventricle Inasmuch as there is no clinical method 
of deter mini ng this condition, the heart cannot be conclusively 
pronounced normal unless the clmical findings have been con- 
firmed by an electrocardiogram A conduction time of 0 2 sec- 
ond is the upper hunt of normal for an adult, 0 18 second 
should be considered the upper himt of normal for a child of 
ten years or under Not mfrequently m children with rheu- 
matic fever, a prolonged conduction time is so persistent that 
it IS hable to be mterpreted as a permanent phenomenon due to 
scamng rather than as a manifestation of an active mfection 
Such a deduction is not justifiable until after a test penod of 
several months of bed rest has been mstituted Durmg this 
time other factors indicative of the presence or absence of 
activity should be watched for — as for example the evidence 
to be derived from the temperature, the pulse, and the respira- 
tory rate 
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WTiat constitutes normal temperature, pulse, and respira 
tions? The easiest of these three questions is that concerrung 
respirations The trouble m evaluating respirations is not m 
determining what is normal, it is failure to count them The 
normal respiratory rate for a child as well as an adult is 20 to 
22 per minute Twenty-four per minute may be taken as the 
upper llimt of normal Many children with heart disease will 
breathe very rapidly — at 30 or even 40 per mmute — ^yet so 
qmetly that unless regularly and carefully sought for, this 
rapid respiratory rate passes unobserved 

What constitutes the normal temperature and the normal 
pulse rate is much debated When the quesbon is raised m 
regard to children with acute rheumatic fever, the problem is 
especially perplexing because, except for the cases with very 
sciere infections, a low grade fever (about 100“ F ) is the rule 
Hence, the chdd should not be allowed to get up at all until 
the daily temperature tor a two-week intcn'al has not reached 
100“ r by mouth or exceeded 100“ F by rectum Further- 
more, a child who is convalesang from acute rheumatic fever 
tends to develop a fever from causes which would not affect a 
health) child — such as slight fatigue or undue exatement 
This abnormal febrile reaction probably means that the process 
Ls not entirely quiescent Throughout coniulescence the tern 
perature should, therefore, be used ns a gmde in regulating 
his activity WTien the entire illness is o\cr and forgotten, the 
temperature as well as the pulse rate does return to normal 
(98 6“ r ) In addition to the height of tlie temperature, the 
extent of the daily fluctuation is sometimes emphasized as sig 
nlficant This phenomenon is most pronounced dunng the 
pcnotl of obvious infection The swing diminishes ns the infee 
tion subsides 

Tile normal pulse rate for a child lies between 80 and 90 
per mmute The child should be kept in bed until the pulse 
rate is below 100 per minute Difliculty arises in the cases in 
which the heart rate continues above 100 jier mmute for a 
long penod of time If, however, the temperature as well as 
the pulse rate remains a tnfle elevated, probably both are due 
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to a persistent low grade active infection rather than to any 
extraneous cause A persistent tachycardia is not infrequently 
regarded as of psychic ongin In considering this possibihty, 
the sleeping pulse rate yields valuable information Dunng 
sleep a psychic tachycardia entirely disappears, whereas, one 
of rheumatic origm will drop but 4 to 8 points Another help 
ful test IS the response of the heart to some simple exercise — as 
for example, hopping on one foot for one-half mmute The 
normal heart accelerates approximately 10 to 25 beats per min- 
ute and returns to the resting rate withm two minutes A 
poorly functiomng heart will usually accelerate markedly in 
response to such exercise and will not return to the resting 
rate for five, ten, or even twenty minutes 

The white blood count sometimes serves as another mdica- 
tion of activity It is one of the least reliable criteria because 
of the normal fluctuations of the leukocytes and, also, because 
an active infection may persist without a leukocytosis For this 
reason, while a leukocytosis is of positive value m mdicating 
an active infection, a normal white count does not necessanly 
exclude it 

Recently the sedimentation rate of the red blood cells has 
been advocated as a significant test m deterrmmng the presence 
or absence of activity At the present time, one cannot speak 
with finahty upon this subject There is, however, a growing 
feehng that the test measures one of the most persistent of the 
abnormal features of the disease It must be remembered that 
an accelerated sedimentation rate is not pathognomomc of a 
rheumatic mfection but may occur m any illness Its value 
lies m estabhshmg the significance of fleeting jomt pains or in 
indicating whether a known mfection is still active 

The rheumatic process should not be considered inactive 
until all of these abnormal conditions have disappeared Long 
before the process has entirely subsided, the child feels well 
A shght temperature, tachycardia, or even polypnea may per- 
sist for months without causing the chdd to feel lU Through- 
out this period the child becomes more and more active m bed 
The mam problem resolves itself mto that of preventing the 
child from gettmg up too soon 
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The first increase in activity is to allow the child to he on 
a couch or to sit in a chair daily for one half hour Not infre- 
quently the child IS quieter on a couch than in bed If so, this 
treatment may be insbtuted before the temperature and the 
pulse rate have returned to normal On the other hand, if the 
slight additional strain which sitting in a chair entails causes a 
rise in the temperature or pulse rate, it must be abandoned 
until these are normal Once the child responds well to this 
increase in activity, the penod of time dunng which he sits 
up may be gradually mcreased until he sits up in a chair for 
tno hours a day It makes no great difference whether the 
child IS allowed to be up m the mormng or the afternoon My 
policy is to allow the chUd up m the afternoon since he can then 
look forward to the change throughout the morning After 
the child IS up in a chair for two hours a day, no further in 
crease should be attempted for the next two weeks Only 
provided the temperature, pulse, and respirations remain nor 
mal and the child remains asymptomatic durmg this two-week 
interval is a further increase to be recommended 

The next step is to allow the child to walk across the room 
or to the bathroom (provided the bathroom is on the same 
floor and rcasonabl> close to the child’s room) He should 
begin by walking to the bathroom once a day and increase this 
'cry slowly, not more rapidly than one tnp every other day, 
until he is walking to the toilet as often as necessary (six or 
'even times a day) When this stage has been reached, no 
furtlicr increase m activity should be prescribed for another two 
weeks 

Thereafter, provided there is no recurrence of any rheu 
matic manifestations, the child may be allowed up two hours 
m the morning as well as two hours in the afternoon This 
increase in activit} should again be followed bj a two-week 
inttrval The child ma> then be allowed to remain up for the 
noon meal, or to be up three hours in the morning and then 
three hours in the afternoon or he mav be allowed to do a little 
more while he is up 

The question is frcqiicnllj askcil how soon tlic child mav 
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be allowed to go out-of-doors The answer depends entirely 
upon the available facilities If the bed can be wheeled out on 
a porch, the child may be taken out whenever the weather 
permits On mild sunny days, fresh air and sunshme are un- 
doubtedly healthful Sun baths, when possible, are benefiaal 
The sun baths at the beginning should be bnef and the time of 
exposure to the sun should be gradually increased The time 
out-of-doors, however, may be much longer, mdeed, as long 
as the child desires, provided there is no sign of undue fabgue, 
or any untoward symptom On the other hand, if bemg out- 
of-doors means that the child is dressed and playing in the 
yard, the time outside should be strictly hnuted at the begm- 
mng to one-half hour The further increase in the allowance of 
out-of-doors activity should be regulated by the response to 
this exertion 

The followmg tentative schedule is intended as a guide for a 
child who IS convalescmg from an acute rheumatic myocarditis 
This schedule is to be followed only provided the child remains 
asjmiptomatic throughout the entire period 


1st month 

1st two weeks 

Up m a chaw two hours m p m 


2nd two weeks 

Up m a chair two hours m p m 

Walkmg to bathroom 

2nd month 

1st two Weeks 

Up m a chair two hours in A n and p m, 
WalLmg to bathroom 


2nd two weeks 

Up 10 A M to 1 P M and 3 to S P it. 
This generally mdudes bemg up at the 
table for the noon meal 

3rd month 

1st two weeks 

Up 10 A M to 1 P M and 3 to 6 P It 


2nd two weeks 

Up 10 A M Out-of-doors 11 A it to 12 
noon Lunch 1230 p it Bed 1 to 
3 pm Up 3 to 6 pm 

4th month 

1st two weeks 

Up 10 A M Out-of-doors one to two hours 
A M and p M Two hours rest In p it 
Bed 6pm 


2nd two weeks 

Up 9 A M Two hours p m rest Bed 
6 pm 

Sth month 

1st two weeks 

Up 745 A M Two hours P M rest Bed 
6 pm 


2nd two weeks 

Up 7 45 A M School m A M (i day) Two 
hours P M rest Bed 7 pm. 
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This schedule indicates that convalescence from acute rheu 
matic fever is a long slow procedure. The above precautions 
are necessary because of the difficulty of knowing when the 
process finally becomes inactive and because of the great 
danger of exacerbations The temptation always is to mcrease 
the child’s activity before the process is entirely qmescent. In 
order to obtain the necessary cooperation from the parents, 
the danger of progressive rheumatic heart disease should be 
explained and, at the same time, emphasis should be placed 
upon the importance of getting the child well 

If the infection has been mild and the child’s activities are 
more rapidly increased, he must be kept under careful scrutmy 
for signs of a rheumatic myocarditis 

When the child is treated conservatively, he is not ready to 
return to school for at least five or six months after a rheu- 
matic infection Frequently a much longer penod is required 
before the return to school The precise time when a child may 
return depends not only on the severity of the infection but 
also on the distance to school and the amount of stair climbing 
The child should always have undertaken as much exercise at 
home as his attendance at school entails before he is perrmtted 
to return to school It is, also, most important to bear in mmd 
that upper respiratory infections are nfe in all schools in the 
winter months Such tiif eel tons are a real menace to the rheu 
mntic child, all too frequently precipitating an exacerbation or 
recrudescence of the rheumatic infection It is, therefore, in 
general a wise policy to arrange for home instruction and to 
postpone the return to school until the spring The average 
child at public school can readily make up the studies he has 
missed during February and hlarch and can pass the work 
given during the half year provaded he returns to school in 
Apnl This is usualiy possible even if for the remainder of the 
J ear he attends school only for one half of each day 

i\s regards infection, what applies to the schools apphes 
even more strongly to all Large public gathenngs — such ns 
“movies” and theaters Tliesc entertainments are not essen 
lial for the child’s education, and they are a potent source of 
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respiratory infections The parents should be warned of this 
danger 

Should the child develop any intercurrent infection, he 
should be put to bed for a couple of weeks In addition, he 
must be kept under close observation not only during that ill- 
ness but, also, for the ensuing month Ten to twenty-one days 
after such an illness is the time when the signs of reactivation 
of the rheumatic process most frequently become manifest 
The importance of keeping the child under observation during 
this period cannot be too strongly emphasized 

The frequent exacerbations and recurrences of the rheu- 
matic mfection are what make convalescence so troublesome 
If a child’s activities are mcreased too rapidly, the stram is 
hable to cause a return of fever, tachycardia, or some untoward 
symptom which will necessitate going back to bed and begin- 
mng over agam As mentioned above, upper respiratory m- 
fections or any mtercurrent illness is hable to precipitate an 
exacerbation of the rheumatic process Indeed, sometimes a 
flare-up of the rheumatic infection occurs for no apparent 
cause Regardless of the cause, the treatment is the same, the 
only thing to do is put the child to bed 

The prevention of the exacerbations and recurrences of in- 
fection IS the most important factor in the hfe of the child with 
rheumatic heart disease If this could be accomplished, the 
major danger of acute rheumatic fever would vanish Inas- 
much as neither the etiology nor the mode of transmission is 
known, the most that is possible today is to establish and main- 
tam a high level of general health and to keep the child free 
from infections The majonty of the children who have been 
sent to Flonda did well while they were there, but many of 
them have suffered from a recurrence of infection shortly after 
returmng to the north 

It IS, therefore, important to institute a well-regulated day 
with healthy habits of eating, sleepmg, playmg, and studymg 
At the same time, an effort should be made to direct the child’s 
tr ainin g along such Imes as will enable hun m later years to 
have a smtable occupation— not one mvolvmg heavy manual 
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labor, exposure to damp and cold, or constant exposure to 
upper respiratory infections 

Foci oj injection should be eradicated The teeth should 
be properly cared for and tonsUlcctomy considered Whether 
tonsillectomy is of value in the prevention of reinfection is open 
to question Diseased tonsils should be removed In border 
line cases, the decisive factor is the frequency with which the 
child suffers from upper respiratory infection In no case should 
tonsillectomy be attempted until convalescence is well estab 
lishcd 

THE CHILD WITH AN INACTIVE RHEUMATIC INFECTION 

The management of the child with completely qmescent 
rheumatic heart disease is a simple matter If the child 
shows no symptoms or signs of an active rheumatic infection 
and has a good exercise tolerance, he may, and indeed should, 
be permitted free activity He must learn to hve withm his 
strength and be cautioned against undue fatigue. The only 
restriction that I place upon such a child is that he should never 
undertake what a normal child would find exhausting 

The danger in handlmg these children lies not in permitting 
free activity to the well child but m the failure to recognize a 
smouldering active infection Regardless of how well a child 
appears to be, the process should not be assumed to be inactive 
until the child has been ciammed with care and all known tests 
for determining tlie presence of activity have been found to 
be normal As a final precaution, the child should be reeiam 
ined in a month’s time to make certain there is no change 

Tinallj, there remains to be considered the child whose 
heart is so severely damaged that he never becomes entirely 
asymptomatic. Children of this type have enormous hearts 
With little or no cardiac reserve, the majority of them always 
suffer from dyspnea on exertion Many of these children have 
an adhesive mcdiastinltis WTicthcr cardiolysis is ever indi- 
c.ated in cases of adhesive mcdiasUnitis of rheumatic ongin is 
Uncertain Usually the damage to the myocardium is so c.x 
tensive and the habihly of exacerbation is so great that cardiol 
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ysis IS of little or no value Certainly such a procedure should 
not be undertaken in the presence of an active infection It is, 
indeed, difficult to determine whether heart failure in these 
children is due to a low grade active infection or to mechanical 
failure By and large, these children with enormous hearts, 
with or without an adhesive mediastmitis, compose the group 
who are benefited by digitalis If so benefited, it is wiser not to 
risk upsetting their eqmhbnum than to attempt to withdraw 
digitalis If digitahs is withdrawn, the child must be kept 
under close observation for six weeks It takes three weeks for 
digitahs to be entirely excreted The ensuing three weeks are 
critical as regards gradual mechamcal failure In general, I 
prefer to allow these children with enormous hearts and httle or 
no cardiac reserve up and about maintaining compensation 
with the aid of digitalis to keepmg them m bed and compen- 
sated without digitahs Dunng an acute exacerbation and for 
many months thereafter, they must be given complete bed rest 
As soon as their condition permits, it is justifiable to mcrease 
their activity m accordance with their exercise tolerance 
Their dyspnea hmits their activity, there is no necessity for 
the doctor to do so Inasmuch as their prognosis is hopeless, 
it IS the part of kindliness to grant them the maximum possible 
enjojment of hfe 

In contrast to these children, the children with a mild rheu- 
matic infection and those with httle or no cardiac enlargement 
have a good prognosis If only the active rheumatic infection 
completely subsides, this latter group of children, mcludmg 
those with valvular damage but without great enlargement, 
will not be seriously incapaatated They can look forward to 
a normal hfe Every possible effort should be made to get them 
well 



Itcdicd Clinics o] North America 
Hay 3Q3S Baltimore Number 


CLINIC OF DR EDWARD P CARTER 
Johns Hopkins Hospital 


THE USE OF DIGITALIS IN VARIOUS CONDITIONS 

It is probably correct to sa> that few — if any — remedies 
have received the mmute and detailed studj over a penod of 
150 years that has been devoted to digitalis Certainly no 
single cardiac remedy has been so cntically discussed or has 
been submitted m the same way to both clinical and espen 
mental proof Knowing no more than these bare facts one 
would, I think, be quite justified in assuming that under the 
drciunstanccs there must be at least very general agreement as 
to the indications for its clinical appbcation, and no, or but few, 
differences of opinion as to the method of choice m its expos! 
lion and in the interpretation of the effects obtamed following 
Its administration And yet it is undoubtedly true that m spite 
of all the experience of years of chnical use and the intensive 
clinical and experimental studies there sUll remains a wide 
dnergence of opinion as to its usefulness in certain clinical con 
ditions together with, on the other hand, an extraordinarv uni 
versal agreement as to its worth as the most important and 
valuable of nn\ of the drugs haidng a direct influence upon the 
circulation It is also true that the differences of opinion 
referred to mat be based upon a perfectly justifiable difference 
of interpretation 

It IS of further interest that mth the single exception of 
bujogm, obtained from the tropical toad, the glucosides which 
*0 strikingly ctcrcl'c their physiologic effect upon the myo- 
cardium are of tegelablc ongin We arc told that the ongin of 
the name “foxglotc, ’ the pseudontan for Dtgilahs purpurea, 
was probabU derited from the term “folks glotc” or “fanes’ 


ISi9 
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glove,” and that the German name “Fingerhut” (thimble) sug- 
gested to Fuchius, who first gave it its botamcal description in 
1542, the Latin adjective “digitahs ” It is interesting that in 
Ireland it is called “Fairy thimble” and m Wales “Elves’ 
glove ” 

The modern exposition of the drug is based upon a bio- 
logical assay earned out upon the frog or the cat, more rarely 
the pigeon, which determines the strength of a given speamen 
as the calculated lethal dose of the drug m milhgrams per frog 
or per kilogram of cat in terms of the so-called “frog” or “cat 
umt ” The calculated average dose for chmeal use is estimated 
at 0 15 of the cat unit per pound, or 0 33 per kilogram, of 
body weight It is further assumed that the theoretical strength 
of the cat unit should approximate the standard of 100 mg of 
the drug Accepting this measure as correct the calculated 
dosage for the average individual of 70 Kg or 154 pounds 
weight IS easily determmed as 23 1 cc of the tincture or 2 3 
Gm of the powdered leaf 

The early observations upon the drug date from the pub- 
hcation of Withenng’s monograph m 1785, a marvellously keen 
and discriminating chmeal study which stimulated much inter- 
est and discussion at the time and can be read today with great 
profit It IS mdeed remarkable that many of Withenng's con- 
clusions are as apphcable after all the lapse of years as when 
first stated The modem recogmUon of the problems involved 
m the therapeutic use of the drug may be said to date, in a way 
at least, from the time when the nature of auricular fibrillation 
was first clearly desenbed by Cushny® (1906 and 1907) and 
followmg Mackenzie’s^® early contributions (1905 to 1911) 
Our chmeal knowledge was further greatly facihtated by the 
development of Emthoven’s stnng galvanometer which has 
made possible countless studies havmg to do with every phase 
of the speafic action of the drug upon the myocardium 

Physiological Action — ^No attempt to formulate any rules 
for gmdance in the use of digitahs can be discussed without a 
brief statement as to its physiological action upon the heart 
We must remember that digitalis acts upon the myocardium m 
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two ways, (o) directly and (6) indirectly, and that of these 
two quite distinct effects, the latter indirect, resulting from its 
action upon the vagus, plays a most important rdle m the con- 
trol of conduction and of the cardiac rate, the rate of ventneu 
lar response bemg influenced by stimulation of the vagus fibers 
in the junctional tissue and under some conditions the rate of 
the whole heart being modified by stunulation of the vagus 
center m the medulla Upon the junctional tissues, then, 
digitalis acts indirectly through the vagus givmg nse to a 
lengthening of the conduction mterval, while upon the auncular 
muscle the effects are such as to modify, by vagal stimulation, 
the rate of the mtra auncular transmission, to shorten the 
refractory penod of the auricular muscle and to mcrease the 
rate of auncular osallations, this is the predormnant effect and 
IS illustrated by the diagram below It is chiefly to the agency 
of the vagal stimulation that the bnlhant results in the presence 
of auncular fibrillation are due ** 

Effect of DlgiUiJla upon the Aurtculor Muode 
Eipcetcd r*te 
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In addition, however, to these strihing ctadences of its in 
direct effect, concerning which there is a certain unanimity of 
opinion, we recognize also a direct effect referred to above, 
which plajs an equally important role but concerning the in 
tnnsic mechanism of which, both chemical and physical, there 
15 perhaps less unanimous agreement 

The V cntricular slowing following digitalis in the presence of 
auncular fibrillation was early recognized as pnmanlj due to 
impairment of conduction from vagal stimulation. IVhcn, how 
ever, it was discovered that in these cases the vcntncular 
escape following atropine was less after digitalization than 
before, the opinion was advanced bj Cushny^ and his school 
that this result was due, in part at least, to a direct effect upon 
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the myocardium, an opinion that was stoutly challenged by 
Lewis^* and his group, who argued that in these instances m 
which the ventricular rate after atropine was less than before 
the exhibition of the digitalis, sufficient atropine to paralyze 
the vagal endings had not been given Be this as it may, the 
fact remains that it is in the presence of auricular fibrillation 
that one encounters the most staking results from digitalis 
therapy There are many instances when m the presence of a 
normal sinus rhythm the use of the drug is amply justified, but 
when its admimstration is not accompamed by any conspicuous 
clinical sign and certainly without any significant change m 
cardiac rate It is recogmzed today that the effect of digitalis 
upon the circulation is represented by the interplay of very 
diverse actions, the result, in any given instance, of a large 
number of variable forces Considering the dynamics of the 
circulation, apart from the effect of vagal stimulation, we know 
tliat the heart may be smaller, the output per beat may be re- 
duced or even mcreased, as may the output per minute depend- 
ing upon the imtial size of the heart, the state of the myo- 
cardium and the degree of cardiac slowing ® 

The active glucosides obtained from the leaves may be 
given as a tincture or as the powdered leaf — the latter form 
being our method of choice — or as one of the many prepara- 
tions available In any case accurate knowledge of the strength 
of the preparation employed is of the utmost importance Un- 
fortunately, in the past there has been a wide discrepancy be- 
tween the advertised and the true potency of a number of 
standard preparations of the drug 

We use a modified form of the body weight method of 
Eggleston and beheve in giving moderately large doses in order 
to secure effective results fairly promptly That one may, 
rarely, encounter susceptible mdividuals is of course true, but 
there is usually some sort of warning and we never have seen 
harm follow from an overlarge dose Even after the extensive 
use of strophanthin or ouabain we have seen no untoward results, 
though It should be emphasized that, when using the latter 
preparations, one should be certam as to any previous digitalis 
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therapy, there bang alwaj's the potential possibility of re- 
leasing the cumulative effect of the drug 

Indications for TTse — ^In so far as the acute demand is 
concerned the mdications for digitalis are today unuersallj 
recognized as dependmg upon the degree of cardiac failure 
rather than upon the type, though it is common knowledge 
that the most dramatic results arc seen in the congestive fail 
ure assoaated vnth auncular fibnllation The drug may be 
given as an imtial dose in the form of the tincture in 4 to 8 
cc. doses or in the form of the powdered leaf in 0 4 to 0 8 Gm 
doses, to be followed m four to six hours by 2 cc or 0 2 Gm , 
the preparation of choice being continued in similar amounts 
four times a day until the desired effects arc obtained or until 
the total calculated dose has been giv en 

When giving digitalis one watches for the signs of its dm 
ical absorption and particularly for anj evidence of toviatv 
or of unusual susceptibilit> on the part of the individual to 
the drug The borderline between a conspicuous therapeutic 
effect and the minor symptoms of toxicity is often very slight 
The common symptoms of overdigitahzation comprise the 
nausea and gnstro mtcstinal distress often with vomiting, the 
occurrence of certain irrcgulantics as premature beats and par 
ticularly the so-called “bigcnimal rhythm" due to coupled beats, 
and as shown by means of graphic records earlj , delayed con 
duction or evidences of heart block Tlic slowing of tlic heart 
rate to 60 or below is also a sign of digitalis effect The altera 
bon in, and actual reversal of, tbc T wave in the clcctrocardio 
graphic record is a further measure of the digitalis absorption b> 
the myocardium It is of interest that in the experimental anl 
mal It has been shown that inversion of the T wave appears 
when 25 per cent of the minimal lethal dose has been given, pro- 
longation of conduction after 50 per cent, premature beats after 
70 per cent and complete heart blocl after SO per cent ^ \\ ith 
the appearance of anv evidence of ovcrdigitalization the drag 
IS of course withheld 

WTien, in the presence of extreme congestive failure, witli 
marked splanchmc engorgement, there is evidence of an ex 
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cessive irritability of the myocardium as shown by many pre- 
mature beats and occasional couphng, one may proceed to 
complete digitalization, when, however, there is a history of 
previous recent digitalis therapy we do so cautiously In the 
presence of auricular fibrillation the effect of digitalization as 
evidenced by the ventricular slowing, by the mcrease m the 
urinary output, by the decrease in edema and of moisture at 
the lung bases posteriorly and by the rehef of cyanosis and 
disappearance of the pulse defiat are often conspicuous 

Under certain conditions, in failure with a normal smus 
rh 3 dhm, when digitalis has been given m fairly large amounts, 
the direct effect of the drug may exceed the mdirect m its acbon 
upon the auricular musculature, giving rise to areas of local- 
ized block and we may then encounter the onset of auricular 
fibrillation This seeming paradox is made use of m the treat- 
ment of auricular flutter in which condition we give digitahs 
to the therapeutic hmit with the purpose of converting the 
flutter mto an auricular fibrillation The drug is then with- 
drawn and m a certam percentage of instances, after a vari- 
able interval, the fibrillation ceases, giving way to the restora- 
tion of a normal smus rh 3 dhm In this connection reference 
may be made to the possible causal relationship of digitalis 
therapy to the occurrence of auncular fibnilation m a certain 
number of established cases 

In tlie presence of congestive failure and a normal smus 
rhythm the indications for the exhibition of the drug are usu- 
ally quite clear, but the evidence of the therapeutic result is 
often much less conspicuous, though rarely it is surpnsmgly 
plain The argument has been advanced, m the past, that 
digitahs sometimes led to a rise m the penpheral blood pres- 
sure and hence, and because of the assumed slowmg and result- 
ing lengthemng of diastole, should be used with great caution 
m the presence of aortic msuffiaency Today fortunately this 
teachmg is exploded, and we know that the qmte common effect 
m a great many cases with normal smus rhythm is to bring 
about a fall m the blood pressure together with the general un- 
provement (Fig 170) Although an increased diuresis so often 
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FiC 170,^ — G colored male brc forty £»« Diacnosb SyphQis »yph 

lUtle aortlLli, aortic losuOklcncy and myoordul failure Therapeutic result 
I^liappcarance of d>ipnfa ami of riles from lung bases poitcriorlv dimrab 
with km of edema and derTca*e Id bod> wtichl, slowing of cardiac rale and 
bnpro^*tmtnt In \ital capaaty ^Nclght Oct 31 63 4 Kg Dtgltalis 0XM7 Gm 
per Vflogram of bod> wcighl 

With this \Try brief resume of digitalis action may \vc 
refer more specifically to various clinical conditions m nhich 
there Is perhaps less agreement ns to the indications for its 
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use We would emphasize again the statement outhned above 
that cardiac failure characterized by breathlessness on exertion, 
with cyanosis, with rales at the lung bases, with venous en- 
gorgement, with hepatic congestion and edema is suffiaent 
evidence of the need for digitahs, although m the absence of 
auricular fibrillation one must not expect the same objective 
evidence of change in the heart rate The therapeutic effect 
IS evidenced by diuresis vsith the loss of edema and decrease 
in the body weight, the disappearance of dyspnea and orthop- 
nea and of congestion at the lung bases and decrease m the size 
and tenderness of the hver together with improvement in the 
vital capaaty 

Occasionally the question arises as to the use of digitalis 
m cases of heart block, either simple delayed conduction or 
complete A-V dissociation, when accompamed by the evidences 
of arculatory embarrassment The writer has always insisted 
that, when given with due regard to the condition, its use was 
perfectly proper Occasionally we have seen the conduction 
improved with the recovery of the cardiac failure With com- 
plete heart block there is not the same necessity for over- 
caution, since with complete A-V dissociation already estab- 
hshed the vagal effects on conduction cannot increase the degree 
of block 

We have already referred to auricular flutter and alluded to 
the traditional method of digitahs therapy, one of the excep- 
tional conditions in which the drug may be used for a specific 
purpose m the absence often of any clinical evidence of circu- 
latory failure The drug is pushed to the hmit in the hope of 
converting the mathematically regular circus movement to 
the totally irregular rhythm of auncular fibrillation — 4 to 6 cc 
(0 4 to 0 6 Gm ) being given daily to the point of complete 
digitalization In some cases it has required a total of from 
72 to 96 cc of the tincture, over a period of two or three 
weeks, before convertmg the flutter into fibrillation These 
amounts are, of course, exceptional, but since the total dosage 
IS spread out over a fairly long period of time are often sur- 
pnsingly well tolerated Occasionally the onset of nausea or 
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Fig 171-— L F, cokml female age tttent> C\e DlagnwU Hj'Pct 
teniloD cardiac hypertrophj and ro)Ocardlal failure Therapeutic result Itn 
proN'ed respiration i\dth rdlef from d>»pnca disappearance of congestion at 
lung bases dlore'ls low of edema decrease in rlrc and tenderness of Iher 
Impro\*td \dtal capacity Weight 59 Kg DlgHalo 0.033 Gm per LOogram 
of body u-dphL 


incrciscd, the heart rate slowed but «e\en beats per minute 
The blood pressure fell 10 points from MS during the control 
penod rising later to 165 The evidence of therapeutic effect 
was further indicated b\ diuresis with Id's of edema, relief of 
the dvspnca, decrease m tlic =ize and tcndcmca-s of the liver and 
in the disappeamnee of congestion of the lung bases, after a 
total of but 2 Gm of digitalis following a control perioil of five 
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days during which no digitahs or cardiac drug was given Fig- 
ure 172 illustrates a very similar type of case characterized by 
an increase m diuresis, by a fall m blood pressure, decrease in 
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pjg 172 I W, colored, male, age forty-seven Diagnosis Arteno 

sclerosis, hypertension and myocardial failure and right hvdrothorax 
pcutic result Disappearance of Cheync-Stokes respiration, dvspnea and 
orthopnea, diuresis with loss of edema and decrease m body weight Disappear 
ance of rales in lungs, dimmuUon m size of liver with loss of tenderness 
Weight, 59J Kg Digitalis, 0 081 Gro per kilogram of bodv weight 

weight, a disappearance of the cyanosis and edema and a de 
crease in the size and tenderness of the liver, without, however, 
any conspicuous change in the heart rate, a fairly typical 
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record It should be emphasized that we are giving merely the 
response to foxglove without allusion to the accompanying plan 
of control, our problem bemg a discussion only of the indica- 
tions for its use In the instances illustrated by the accom- 
nanying charts a penod of four to six days has preceded the 
administration of digitalis during which a ngidily controlled 
fluid intake and diet with the occasional use of a sedative, and 
routine catharsis, were the only remedial measures employed 
It, of course, very often happens that no such control period is 
possible and that one is obhged to give digitalis from the first 
We are indebted to Dr Martin’s'" cimical study, earned out on 
the ivards of the hospital, for the illustrative cases 

The occasional necessity for the possible emergency use of 
digitalis raises the question as to the desirable form of the drug 
under such circumstances In addition to the tincture and the 
powdered leaf, which constitute the preparations most fre- 
quently employed, we have strophanthm, a glucoside obtained 
from Sirophanthus homb6, available in the amorphous form or 
the crystalline ouabam (g Strophanthm) These may be given 
intravenously in doses of 0 5 or 0 3 mg respectively On rare 
occasions in the presence of acute cardiac dilatation with great 
venous engorgement and edema, the removal of 500 to 800 cc 
of blood from the arm vein followed by the Injection of stro- 
phantliin through the same needle in wonderfully helpful and 
dramatic in the relief given In the penod preceding the more 
modem studies of the action of digitalis upon the heart stro 
phanthin was used much more frequently than is the custom 
todaj in many chnics Formerly the rapidit> of the absorption 
of the digitalis preparations when given by mouth was not 
understood and it was often thought necessary to use intra 
venous therapy when administration by mouth would have 
accomplished tlie desired result, though less rapidlj MTien 
given bj mouth the effect of digitalis absorption may be noted 
in from four to six hours Standardized preparations of digit 
alls for intramuscular use ate also available. 

In the treatment of cardiovascular hj'pcrtcnsive disease 
though there maj be a difference of opinion, or of interpreta 
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tion, there is much clinical evidence that warrants the extended 
use of digitalis m perhaps smaller doses over longer penods of 
time Here Withermg’s early clmical observation is today as 
sound and as applicable as when first stated Referring to the 
apparent vanation m the individual’s susceptibihty Withenng 
says “in persons of tense fiber and great natural strength, with 
the body in Asates, and the limbs m Anasarca, hard and resist- 
mg, it (Foxglove) seldom succeeded, whilst on the contrary if 
the pulse was found feeble or mtermitting and the anasarcous 
limbs readily pitting on pressure the body soft and fluctuating 
the countenance pale and the skin cold, the diuretic quahties 
of the plant were to follow its use, m a kindly manner ” Con- 
cisely put, the modern rendenng of the above would be “of 
great value in certain conditions, notably auricular fibnUation, 
and in a selected group of cases with general edema ” While 
the significance of the blood pressure measurements was, of 
course, unknown, it is imphed m the first part of the quotation 
There can be no question, of course, as to the indications for its 
use in such cases when there is obvious cardiac failure We 
have never seen the blood pressure raised to any significant 
exiient, more often the chmcal improvement which follows its 
admmistration is succeeded by a fall m the blood pressure 
readings In the presence of a normal smus rhythm, as stated, 
we do not expect any slowing in the heart rate, but we do 
assume that a more efficient systohc contraction may follow 
its use and there is abundant chmcal evidence of its value ui 
these cases Figure 172 illustrates a typical instance 

It IS also true that m certain of these hypertensive states, 
even m the absence of signs of myocardial failure, a continual 
use of digitahs over a long period m a so-called “mamtenance 
dose” (0 1 to 0 2 Gm daily) often adds much to the subjective 
chmcal comfort of the mdividual, m such instances without, 
of course, any objective mdication of digitalis effect There 
would seem to be theoretically but little justification for its use 
under these conditions, but we firmly uphold the opmion that 
in these instances empincism has justified the means to an end 
It IS apparent, then, that in the presence of high blood pres- 
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sures the most striking results of digitalis administration follow 
in the presence of extensive edema. So characteristic a result 
only further emphasires the value of the drug in the presence of 
a normal sequential rhythm with edema 

Acute Infections — ^f\hth the demonstration of the absorp- 
tion and pharmacological effect of digitalis upon the myo- 
cardium in the presence of pneumonia, there followed a method 
of procedure which supported its use as a routme measure from 
the first in all cases of pneumoma It was subsequently shown 
that when digitalis was given during the course of the disease m 
a certam proportion of cases auricular fibnllation was prone 
to occur,* and it was further shown that in the condition of 
anoxemia experimentally produced auricular fibrillation could 
be more easily mduced With these facts available we have 
held the opinion that, m general, in the j oung adult with no 
cardiac history nothing was gamed by the administration of 
digitalis m pneumoma In individuals of over forty with a 
defimte cardiac history and obviously making “heavy weather” 
it may be given from the first, though in the wntcr^s opinion 
of uncertain value under the circumstances We have seen 
complete heart block and a number of instances of transient 
auricular fibnllation follow digitalis therapy in pneumonia 
Though there is no doubt as to the drug’s action upon the myo- 
cardium in such cases it is difficult to evaluate its effective in 
lluence for good In some carefully studied senes the end 
results were surprisingly unsatisfactor>'” and there is a wide 
divergence of opimon among many internists of large c.xperi 
cnee as to its value under the conditions outlined In vaew of 
the fact that in most instances the drug is fairlj rapidly ab- 
sorbed — within four to six hours — the necessity for its admin 
istration early in pneumonia m individuals under forty, without 
a history of rheumatic fever, or without definite evidence of 
cardiac disease, seems unnecessary 

In the presence of any nonspecific fever with its assoaated 
tachycardia there is seldom any indication justifying its use, 
and when given under these conditions tlicrc is usually little 
or no evidence of any clinical effect 
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Paroxysinal Tacliycardia — ^Among the disturbances of 
the cardiac mechanism the occurrence of a paroxysmal tachy- 
cardia IS of itself no mdication for digitalis Indeed it is con- 
ceivable that given early in the course of such an attack the 
drug may do harm When, however, such a tachycardia has 
persisted to the point of giving nse to signs of cardiac failure 
then the drug should be used for its direct effect to combat the 
cardiac dilatation that follows these wearing attacks of rapid 
rates of beating 

With the tachycardia that sometimes follows during con- 
valescence from typhoid fever or other mfection, digitalis is, of 
course, contraindicated 

Pulsus Alternans — The occurrence of a true pulsus alter- 
nans, always of grave prognosis, connotes a seriously involved 
myocardium In our judgment this is one of the definite indi- 
cations for the use of digitalis, though theoretically m view of 
the nature of the disturbance and the extent of the myocardial 
damage its effect might be quKtioned By some chniaans 
the use of digitalis m such cases is considered to predispose to 
the occurrence of alternation We have, however, never seen 
pulsus alternans develop under conditions defimtely attnbut- 
able to digitalis therapy and consider its use under the arcum- 
stances of the greatest value ^ 

Pencardatis with Effusion — There seldom anses any 
indication for the use of digitahs m the presence of pencarditis 
with effusion If, however, for any reason the drug is used 
under such conditions it should be given cautiously With any 
extensive effusion mto the pericardium there is often a tendency 
for the occurrence of certain cardiac irregularities On more 
than one such occasion when digitahs has been used its exhibi- 
tion was followed by similar disturbances With the greatly 
mcreased pressure within the pericardial sac there apparently 
follows a certam degree of myocardial anoxemia which seems 
to favor the occurrence of these irregularities We have en- 
countered both auricular fibrillation and complete heart block 
in pencardial effusion apparently attributable to the drug 

It IS well known that the important treatment m these cases 
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is to remove the fluid and relieve the mechanical embarrass- 
menL In certain other conditions represented by chronic pen 
carditis and pencardial mediastinitis, in so-called “Pick’s dis- 
ease” or in polyserositis the urgent necessity for digitalis often 
arises and it may be found to be of great value as an adjuvant 
of the other methods of treatment such as surgical interference 
to free the heart (cardiolysis) 

Coronary Thrombosis — ^\Vith the occurrence of a severe 
coronary occlusion the signs of acute circulatory collapse as 
evidenced by the feeble cardiac impulse, the poor quahty of the 
heart sounds, the gallop rhythm, the fall in blood pressure, the 
cyanosis and the pulmonary edema, comprise a group of symp- 
toms dramatically suggestmg the need for digitalis as a part of 
the essential treatment, at least so interpreted by us 

We must, however, frankly admit that in connection with 
the use of digitahs early m this condition, a wide difference of 
opinion prevails in the vanous medical chmcs everywhere. 
There are, theoretically, two schools of practice, those who 
gi\e digitalis early, and those who advise agmnst its use at this 
stage This latter group would also, I believe, hesitate to advise 
Its use in the absence of auricular fibrillation 

It IS a little difficult for the writer to understand the neces 
sity for, or the wisdom of, such delay in many instances It 
13 even said that the use of digitalis early in the course of such 
cases IS “not wholly without danger ” It is apparently assumed 
that there may be a certain nsk of the formation of mural 
thrombi and that if the systolic contractions arc too energetic- 
ally increased an embolus maj be dislodged On purely 
theoretical grounds we are warned against the irritable effects 
of the drug ujxin the raj ocardium and the depression of con 
ductility that may follow its use particularly when a part of 
the Purklnje system may be already damaged’* Such as 
sumptions, implj mg both an estraordinanlv efficient and o\er 
Vigorous response to the drug mechanically and to the effect of 
lagal stimulation from tlic doses commonly used, seems some 
what exaggerated It is, of course, perfectly conccu-able that 
In the presence of extensile thinning of the icntncubr wall 
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assoaated with a massive infarction rupture might occur, irre- 
spective of the use of digitahs 

We have used the drug in coronary thrombosis both early 
and late and have never seen the slightest untoward result fol- 
low its administration and have further been led to beheve 
that it had been of value when given from the first No ques- 
tion can arise as to the propriety of its use in the later stages 
when auricular fibrillation is present — often with clinical 
edema 

In this connection it is of interest that there is certain 
evidence that, in dogs at least, the production of expemnental 
cardiac infarction by ligation of a coronary artery, is followed 
after a lapse of four da}^ by a diminished tolerance to digitalis 
of from 20 to 30 per cent less than normal, and that from six 
weeks to SIX months after the experimental hgation, though the 
dog’s tolerance to the drug had been somewhat regained, it 
was still slightly less than in normal animals The dimimsbed 
tolerance was attributed to the extent of and to the stage of the 
infarcted area 

Under analogous circumstances in man the writers warn 
against “massive doses” of digitahs, with which warmng we 
agree We should never even suggest the use of massive doses 
in coronary thrombosis ^ 

Cardiac Hypertrophy — ^With the use of digitahs as a 
preventive measure against the possible development of cardiac 
hypertrophy we have had no expenence Based entirely upon 
the observations on rabbits m which it was shown that in a 
senes of animals with experimental valvular lesions, to whom 
digitalis was given over a fairly long penod, the hearts showed 
less enlargement and a better reserve capacity than in a similar 
series which had received no digitahs, the assumption was ad- 
vanced that the foxglove actually retarded the cardiac hyper- 
trophy and improved the heart’s functional efficiency ® Acting 
upon this idea it has been suggested that with evidences of 
begmmng cardiac enlargement, m the absence even of other 
symptoms, digitalis should be given and particularly to mdi- 
viduals in the older age groups with slight breathlessness on 
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exertion In such cases small doses of digitalis are advised for 
continuous daily use - 

Summaxy — ^We may summarize the substance of our im- 
pressions so bncfly touched upon by emphasizing the estraor 
dlnary chnlcal value of digitalis when prescribed with a 
reasonable understanding of what may be expected from its use. 
Our evidence of its great value in climcal medicine is based 
upon the empirical experience of one hundred and fifty years, 
together with a vast array of experimental evidence upon 
animals and human beings smee 1870 covenng every phase of 
the pharmacology and chemistry of the drug Its chief value is 
found today in the treatment of auricular fibrillation and sec- 
ondly in certain cases of cardiac failure assoaated with edema 
mth and mthout associated artenal hypertension In the fall 
ure associated with valvular disease either of rheumatic, syph 
ilitic or of artenoscleroUc ongm it is extremely valuable, though 
a great difference in the chnical results and apparent cbnical 
effect will be encountered It has been our e.xpenence that in 
the response to digitalis there is a distinct difference between 
rheumatic, syphilitic and arteriosclerotic cardiac disease 
I\Tien gauged by the rehef from edema the artenoscleroUc 
hypertensive group shows the most satisfactory response, the 
rheumatic next, and lasUy the svphiliUc, This has been em 
phasized by many but is very graphlcaliy put bv Marvin” 
i\s a cause of congestive heart failure with normal rhvthm it 
IS significant that cardiovasculir hypertensive disease and car 
diov oscular syphilis arc the two common agents while chronic 
pulmonary disease stands third in the list and is followed by 
chrome rheumatic heart disease "" 

It should be evident that digitalis is of no value whatso 
ever in controlling such irregularities of the rhythm is pre 
nnturc beats, or pirovy-smal tachycirdia or Uie tachycardia 
of infections It is of questionable value in pneumonii il 
though there is considerable evidence supporting its use* ''' 
It IS contraindicated in the prcopcrativc stage of exophthalmic 
goiter wlicn I ugol s solution acts as a specific remcvly but mav 
be used vnth the appearance of auricular fibrillition and signs 
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of cardiac failure In the so-called “postoperative surgical 
shock” digitalis is contraindicated except when definite signs of 
cardiac failure appear In conclusion may we add the state- 
ment that there is no condition of the myocardium excepting 
only the occurrence of pulsus alternans, which acts as a con- 
traindication to surgical interference if such is necessary 
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CLINIC OF DR T B FUTCHER 

From the Medical Service op the Johns Hopkins 
Hospital 


DIAGNOSIS AND TREATMENT OF DIABETES INSIPIDDS 

Deflnitaon — In 1794 Johann Peter Frank* described dia 
hetes insipidus as "a long-continued abnormally increased 
secretion of nonsaccharme unne tvhich is not caused by a dis- 
eased condition of the kidneys ” A better dehnition could not 
be devised for the present day 

Etiology — No one familiar with the literature and the 
expenraental work that has been done with the endeavor to 
throw light on the cause of this comparativelj rare disease will 
admit that all the problems concerning its etiology have yet 
been solved Although much experimental work was done in 
tlic latter half of the last ccntrv, particularly by Eckhard and 
Kahicr, it must be ndmitted that these experiments, in which 
lesions were produced in various parts of the central nervous 
sj’stem of animals, added very little to our knowledge of the 
cause of persistent polyuria 

In the last two and a half decades, however, as a result of 
expenmental work and the careful investigation of cases that 
have come to operation or autopsj , we can definitely assert that 
in the vast majontj of cases of diabetes insipidus the disease 
is due to some lesion involving the posterior lobe of tlie 
hi-pophysls or of the hypothalamic region at tlie base of the 
brain 

''incc 1910, three nmccplions have in succession been enter 
lained concerning its etinlogv 

1 That It is caused bv disturbed funclinn of the |KKtiriiir 
lulie of the hvpophvsis 
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2 That it IS produced by organic changes involving one or 
more of the structures comprismg the hypothalamus 

3 That there is a center, the mtcleiis supraopttcm or 
nucleus paruvculftculaTis, located in the hypothalamus near the 
floor of the third ventricle on each side of the brain, that pre- 
sides over normal water metabolism, that nerve fibers ex- 
tend from the cells of this center and pass down through the 
hypothalamus and infundibular stalk and spread throughout 
the entire posterior lobe of the hypophysis and even between 
the cells of the pars intermedia, and that a lesion involving 
any part of this tract, the tractus supraopUco-hypophysms, 
may so disturb water metabolism that diabetes insipidus 
results 

With the limited time at our disposal only a very bnef 
summary of tlie evidence supporting these various conceptions 
can be given Although it was not until 1910 that the possible 
relationship between the disease and the hypophysis was 
pointed out by Cushmg, yet Rowntree" states that as far back 
as 1883 Hagenbach^ reported a case of diabetes insipidus in a 
girl four years of age, who had tuberculous meningitis and a 
caseous nodule involving the infundibulum Hagenbach, how- 
ever, gives no intimation that he appreciated the importance of 
this infundibular lesion as the possible etiology of the diabetes 
In 1910, Cushing^ observed a transitory glycosuria following 
posterior lobe hypophysectomy in dogs In 1913, he reported 
that in his first 100 cases of pituitary disease polyuria had 
been so marked that it had led to a diagnosis of diabetes in- 
sipidus by the physiaans referring the patients The first 
chmeal observation showing a possible relationship between 
the disease and lesions of tlie hypophysis was made by E 
Frank® m 1912 He reported a case in a man who had been 
shot and a;-rays revealed the fact that the bullet was lodged in 
the sella turcica In the following year, 1913, M Simmonds® 
reported in a woman, aged thirty-seven, two months after 
an excision of the breast for carcinoma, a marked polyuria 
and polydipsia The autopsy showed, m addition to numerous 
other metastases, one involving and destroying the postenor 
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thalamus In 1922, Lhermitte reported a case in which a 
sypfaihtic lesion mvolved both the tuber anereum and the in- 
fundibulum In 1925, Babonniex and Lhermitte descnbed 
another case of diabetes insipidus in which there was syphihtic 
involvement of these same two parts of the hypothalamus in 
assoaation with a syphihtic basilar meningitis The writer,’® 
in 1929, reported the disease in a patient with a caranomatous 
metastasis of the hypothalamus mvolving the tuber anereum, 
the primary growth bemg a bronchogenic caronoma of the 
lung The literature contains other cases in which the disease 
accompamed hypothalamic lesions without any apparent m- 
volvement of the postenor pituitary lobe 

It will thus be seen that there is rather strong clinical 
evidence, datmg from Erdheim’s observations m 1904, and 
from the experimental work on ammals subsequently, that 
diabetes insipidus can be produced, and may possibly be only 
produced, by lesions of the hjrpothalamus 

From the foregoing it will be seen that we have the hypoph- 
ysis and the hypothalamus proponents of the cause of diabetes 
insipidus It now remains to refer very bnefly to later work 
which tends to show that the adherents of both views may be 
right in their mterpretation This concerns the important work 
of Pines’® in 1925 and of Graving” in 1926 These observers 
beheve that there is a water-regulating center on each side of 
the brain near the floor of the third ventncle, which is called 
the nucleus supraopttcus or nucleus paraventuculaus From 
the multipolar cells constitutmg this center they find that non- 
myehnated nerve fibers extend down through the hypothalamus 
near the tuber cinereum and pass through the infundibular 
stalk into the postenor pituitary lobe, where they weave them- 
selves m a “basket-hke” fashion around what appear to be 
secretory islands This path is called the tractus supraopttco- 
hypophyseus 

Knowing the effect that extract of the postenor pituitary 
lobe has on the unnary output, if we accept the view that there 
IS a water-regulating center, the nucleus supraopticus, it is pos 
sible to concave that the funcUon of such a center might be- 
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come impaired by any disease of the posterior lobe dirmnishmg 
or abolishing the secretion of pituitnn, especially as Pines and 
Greving have shown the nerve connection between the center 
and the postenor lobe the tractus supraoptico-hypophyseus 
We can conjecture that it may be found that tumors or other 
lesions involving the nucleus supraopbeus, the posterior hypo- 
physial lobe, or the tract anywhere between these pomts may 
produce diabetes insipidus 

We now know that symptoms of transitory diabetes in 
sipidus follow epidemic encephalitis lethargica and it is easy 
to conceive that the ivater regulating center or some part of the 
tractus supraoptico-hypophyseus could be involved in the focal 
lesions In a similar way, the cases of diabetes insipidus 
accompanying cranial fractures, tumors, actinomycosis, tuber 
culosis and syphilis may be explained In the same wa> may 
also be explained the cases of diabetes insipidus the neuro- 
logical surgeons so frequently find following supmcellar decom 
pressions and operations on tumors at the base of the brain 

The consensus of opmion at tlie present time is that prac 
tically all cases of diabetes insipidus are due to some lesion 
invohang either the hypothalamic region or the postenor pit 
uitary lobe It is rather difficult to explain the comparatively 
rare instances m which heredity plays a part. Weil'° reported 
a family in which among 90 members in four generations 2o 
exhibited persistent polynina without any manifest deteriora 
tion in health One naturally wonders whether in these cases 
any inhented defect in the hypothalamus or postenor pituitary 
lobe could be transmitted 

Diagnosis — It has been the usual custom to divdde the 
cases of diabetes insipidus clinically into two groups 

1 Primary or idiopathic, in which no recogmzablc organic 
lesion can be discovered The hereditary group might belong 
here 

2 Secondary or symptomatic, in which some evidence of a 
demonstrable organic lesion can be discovered. 

It is doubtful whether such classification is any longer ten 
able Knowing as we do that the vast majority , if not all the 

iS— 101 
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cases, are due to lesions either in the h 3 ^othalanius or the pos- 
terior pituitary lobe, one must always keep in mind the possi- 
bihty that the cases in the primary or idiopathic group are 
really due to lesions at the base of the brain, but that at the 
time the cases come under observation the evidences of pressure 
or neighborhood symptoms have not reached the stage where 
they are recogmzable, yet may do so at a later date 

From a diagnostic standpomt the outstandmg symptoms of 
diabetes insipidus are the marked, persistent polyuna and poly- 
dipsia The amount of unne passed may be enormous Usu 
ally it ranges between 8 and 12 hters, but may reach the 
enormous output of 43 liters in the twenty-four hours as in 
one of Trousseau’s cases, the largest amount on record The 
quantity of fluid mgested is correspondingly large Many 
investigations have been carried out to endeavor to ascertain 
which IS pnmary, the polyuna or the polydipsia, with contrary 
opmions Ebstein and Nothnagel held that the condition is a 
primary polydipsia Recent experimental work on rats by 
Richter^® seems to show convincing evidence that the polyuna 
IS pnmary The urine is extremely pale, of very low specific 
gravity, 1 000 to 1 005, free from glucose but may contain 
traces of mosite or muscle sugar, probably resulting from the 
flushing out of muscles by the enormous amount of water pass- 
ing through them Albumm may be present at times m mmute 
traces, although the usual statement is that it is absent Its 
occasional presence m a case may be a comphcating factor m 
diagnosis Rowntree states that m the Rochester senes 16 of 
the 24 cases showed traces of albumm at some period of their 
study 

Owmg to the fact that so many of the cases of diabetes 
insipidus are secondary to lesions of the hypothalamus or 
hypophysis, it is not surprising that the victims frequently show 
cerebral manifestations, and these should be most carefully 
searched for in every case Typical pituitary syndromes may 
be present There may be choking of the disks or restnctions 
of the fields of vision Ocular palsies, particularly of the sixth 
nerve, may be present Intermittent bitemporal hemianopsia 
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may occur, particularly in the cases assoaated with basilar 
syphilitic meningitis, as was emphasized by Oppenheim From 
tumor pressure the acuity of vision may progressively fail 
Severe headaches and vomiting may occur The knee jerks are 
nearly always markedly increased 

The pulse and blood pressure arc normal The heart is 
not enlarged, notwithstanding the increased amount of water 
that has to be transported The blood count shows no con 
sistent changes A positive blood Wassermann with evidences 
of basilar brain symptoms should strongly suggest the existence 
of a gumma in the hypothalamus, with or without a basilar 
luetic meningitis 

There are a number of affections, accompanied by polv- 
una, the features of which may simulate those of diabetes 
insipidus, but with careful study there should be no difficulty 
in making a differential diagnosis Highly neurotic men and 
women not infrequently have a marked polyuna, but this is 
usually transitory or intermittent and will usually disappear 
by ehminating the cause of the patient’s nerve strain or by 
administenng a course of nerve sedatives, such as bromides 
Hysterical polvunas are not uncommon but yield to appro- 
priate treatment 

The thirst and polyuria of diabetes mellitus are readily 
recognized by the urinalysis and blood sugar studies 

Chronic interstitial nephntis is the disease which may give 
rise to the greatest difficulty in diagnosis Here 3 to 5 liters 
of very pale unne of low specific gravity and with the merest 
traces of albumin may be passed In the twenty four hours 
The fact tliat sonic cases of diabetes insipidus have intermit 
tent traces of albumin in the urine adds somewhat to the con 
fusion However, careful study should lead to no difficulty in 
making a differential diagnosis The interstitial nephritis cases 
will nearly alway's show hyaline casts, which arc practicallv 
nev cr found in diabetes insipidus The finding of hypertension, 
enlarged heart, low phenoLsulplionphthalcm cacrclion and high 
nonprotcin blood nitrogen and krcatimn should really lead to 
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no difficulty in deading that one is deahng with a case of 
chronic intersbtial nephritis 

Where there is any question of doubt m the differential 
diagnosis between diabetes insipidus and the various conditions 
simulating it, the application of the therapeutic test by the 
injection of pituitrin is a valuable aid A resultant ameliora- 
tion of polydipsia and pol 3 ruria following this procedure would 
strongly point toward the former It must be remembered, 
however, that some cases of diabetes insipidus do not respond 
to pituitnn treatment 

Treatment — Previous to 1913 one is impressed with the 
enormous number of remedies mentioned in textbooks for the 
rehef of the distressing thirst and polyuna m this disease The 
large number advocated is a clear evidence of their ineffiaency 
Opium, valerian, and ergot seem to have been the most popular 
remedies 

Since the discovery in 1913 by von den Velden and Farini 
that pituitnn had a striking effect in reducing the polyuria 
and polydipsia, posterior pituitary lobe preparations have come 
into general use and have proved strikingly effective in reliev 
mg these symptoms in many of the cases Following the work 
of Schafer and his colleagues, Herring and Magnus, in 1906, 
which revealed tlie fact that the posterior pituitary lobe hor- 
mone had a pronounced effect on unnary excretion, many re 
searches have since been earned out by physiologists, phar- 
macologists and clinicians with the view of throwing clearer 
hght on how this hormone influences urinary excretion Time 
will not permit a complete review of these studies In a re- 
search reported by Nelson and Woods^" m 1933, from the 
Pharmacological Laboratory of the Umversity of Michigan, 
these investigators state that the current views are that the 
effect of posterior pituitary lobe extracts on unnary excreUon 
IS represented as occurnng in three phases After injection of 
the preparation there is first a primary anuria, due possibly to 
a spasm of the ureters, this is followed promptly by a brief 
diuretic effect assoaated with marked increase in chlonde ex- 
cretion, and finally a more lasting antidiuretic effect The 
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factor that concerns us is the marked anbdiuretic action of 
the extract, which is its dominant effect. The mechanism by 
nhich this antidiuretic action is produced has not yet been 
definitely settled 

The postenor pituitary lobe preparation that has been most 
frequently used in the treatment of diabetes insipidus is com- 
mercial pituitrin When effectual the results are most striking 
In many cases an output of 8 to 14 or more hters of unne in the 
twenty-four hours is reduced to about the normal limits, mth a 
corresponding reduction in the polydipsui The patients are 
often stnkmgly relieved of their disturbed nights resulting from 
their craving for water and frequent \oidmg 

Any good preparation of pitmtnn mav be used (Parke, 
Davis and Company put it up in 1-cc ampules in two 
strengths, the obstetrical and surgical, the latter being twice as 
potent as the former ) It is administered hypodermically 
The dosage depends upon the individual case In mild cases 
0 5 to 1 cc. of the obstetneal preparation twice dail> maj be 
suffiaent I, personally, hate usually used surgical pituitriii 
m the doses noted above The number of doses required m 
the twentj four hours varies A dose of 0 S to 1 cc. of surgical 
pituilnn should be given the patient before retiring, so as to 
make their nights more comfortable. Usually another dose is 
required in the morning The antidiuretic effect of a dose usu 
ally docs not last more than four to six hours The adminis 
tration of pituitnn may not be without its unpleasant effects 
It may produce local reactions, and, not infrequently, produces 
intcstiml cramps owing to its effect on smooth muscle fibers. 
In such cases Barker has suggested the use of smaller doses 
at more frequent intervals 

Most patients naturally object to the subcutaneous adnun 
istration of the drug Blumgart has found that the nasal 
administration of pituitnn is sometimes cfTective A tampon 
of cotton soaked with 0 5 to I cc. mav be mserlcd into one 
nostril two or three times dallj, or 1 cc of surgical pituitnn 
maj be diluted with 30 cc of normal salt solution and the pa 
lient instructed to sprav this into cacti nostril several limes 
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daily I have seen one case in -which this procedure was very 
helpful, whereas the subcutaneous method had very httle effect 
Other posterior pituitary preparations have been used In 
1934, Smith^® reported two cases with very satisfactory results 
in which a very finely powdered posterior pituitary lobe extract 
was blown into the anterior and upper part of each nasal cavity 
Reference here should be made to the possible influence of 
“mtermedin,” the hormone of the pars intermedia isolated by 
Zondek^® m 1932, on the urinary output in diabetes insipidus, 
and the possibility that this disease may be dependent on dis- 
turbed function of the intermediate lobe Zondek and his col- 
laborators demonstrated intermedin to be present in the entire 
pituitary gland, in the infundibular stalk, and in the waUs of the 
third ventricle Sulzberger^® secured some mtennedm from 
Zondek, and, in a preliminary report, claims to have found that 
it had a quite potent effect in reducing the polyuria in two cases 
of diabetes insipidus in which it was used Considering the 
statement that intermedin is found m all parts of the pituitary, 
the possibility that the beneficial effect of pituitrin m the treat- 
ment of this disease might be due to contained intermedin has, 
at least, to be entertained 

In this connection it should also be recorded that Russell S 
Ferguson"^ and his assoaates have isolated from a crude ex- 
tract of the middle pituitary lobe a preparation which they call 
“aquamedin ” They found this preparation to be very effec- 
tive in the treatment of ten cases of diabetes insipidus, and 
they behave that it specifically controls the water balance of 
the body 

Recognizing the possibihty that there may be a water- 
regulating tract m the hypothalamus and posterior pituitary 
lobe and thatpituitnn is somebmes meffecbve, Elmer, Kedzier- 
ski and Scheps-- have proposed a classification of diabetes in- 
sipidus from an ebologic and therapeubc standpoint It is as 
follows 

(a) Cases due to destruction of the posterior lobe of the 
hypophysis Here the postenor lobe hormone, being absent 
or diminished, fails enbrely or only m part to sensibze the regu- 



intact 


effect f “'^n has , i/t, 

?><^ ... ■"“"-X.'s-o-X”'*-' 


"‘'Sv/aforT’"" '^''e ^ 


5 ““P /ie n! ...‘^'’'^'5 Z. «>«e f 


QVq 




'^Pog "■i'Cfi ,h are 

!^ten!c Tu " r « ar, ""PpaWe oT 




'fto;an. “'PPa<tnnen!!!^P^aceorT^PPa ^ 


ad. as'^''"PP' 


ff ^'^ci J ’ the n^ pi'etxn ^*"“Pon 

°’^-'ar, «°''^P^ ^an,6ar ^a n-/,/ . 'a 

n "Pao^t"" '^PPPa n5/‘"’P'Pae jf '*aac 

^P'^, ^^^P^^■s occ^ PaStft;'”^S^'' 


is 


ira/, 


P>ere 

^P-erf^seT^PPP- 

'•5X‘'”"''X', '■""'■J^.r ”"■«■ S'""”'. 

®aae.af '"arcu„“ ^“'a /laj , ' “^as p. iug. 


'ar 


Paii, 




PaiJc . 




aiofej 


'tea 

eiaJly 



l6o8 


r B FUTCHER 


influence the polyuria Modern treatment is likely to be more 
effective 

Several cases of diabetes insipidus have been found in asso- 
ciation with actinomycotic lesions at the base of the brain 
W^ere the ray fungus has been demonstrated m lesions else- 
where, iodide of potassium should be administered Some 
recorded cases have shown at least temporary benefit from the 
standpoint of the diabetic sjnnptoms 

Enc Meyer claimed that he obtained beneficial results from 
the use of theocin He held that it tended to increase the 
abihty of the kidneys to concentrate urine, thereby enhanang 
the elimination of solids in the unne The dose is 0 2 Gm 
(3 grams) three times daily 

The dietary treatment plays a small r61e Moderate re- 
striction of the water intake is admissible, but this must not 
be overdone Meyer advised a certain reduction of salt and 
protein, but, as it has been shown that the kidneys are capable 
of concentratmg urine, this restriction does not appear to be 
necessary 

Cases showing clinical evidences of tumors mvolving the 
pituitary or midbrain should be treated on general surgical 
lines irrespective of the existence of diabetes insipidus Surg- 
ical interference may preserve the vision and relieve tlie victims 
of some of the subjective symptoms dependent upon increased 
intracranial pressure Surgical measures apparently rarely 
help the diabetic features, and we are famihar with the fact that 
transitory diabetes insipidus not infrequently foUoivs opera- 
tion for basilar biain tumors 

SUMMARY 

1 Most cases of diabetes insipidus are due to lesions at 
the base of the brain involving the h 3 ^othalamus or postenor 
lobe of the hypophysis There is rather convmang evidence 
that the essential cause of the disease is some lesion involvmg 
the structures comprising the hypothalamus Pines, Greving 
and others are of the opinion that there is a water-regulatmg 
center, the nucleus supraopticus or nucleus paraventnculans, 
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on each side of the brain near the floor of the third ventricle, 
wth nerte fibers passing from the cells of this center down 
through the hypothalamus and infundibular stalk and spread 
mg out throughout the posterior pituitary lobe, surrounding 
islands of secretory cells The tract is called the tractus supra 
optico-hypophyscus Some competent observers are of the 
opinion that diabetes insipidus maj be mduced by lesions that 
involve any part of this tract Experience ma> eventually 
show that there are no so-called “pnmary” or idiopathic cases 
of the disease. It is possible that such cases come under 
observation at a stage where there are no recognizable neigh 
borhood sjunploms of organic lesions at the base of the brain 

2 The most effective therapeutic treatment is the admin 
Lstration of posterior pituitary lobe preparations Intermedin 
and aquamedm from the pars intermedia, apparently hav e also 
been shown to be efficacious 

3 Cases due to sj'philis or actinomycosis should have ap 
jiropriate treatment 

4 Surgical measures should be earned out in those cases 
wath manifestations of a basilar brain lesion indicating neigh 
borhood effects and increased intracranial pressure. 
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MORRISON 

From the Gastro-enterological Clinic of the Detart 
MENT OF Medicine, UNiVERsm of Masi’eand 


VALUE, INDICATIONS, UMITATTONS AND TECHNIC 
OF COLONIC IRRIGATION 

Introduction. — The history of cncmata, of which colonic 
irngation m its true sense may be looked upon as a modem 
modification, illustrates stnkJngly the changing attitude of the 
medical profession regarding its value as a therapeutic pro- 
cedure There is cverj indication when one renews the historj 
of enemata and irrigations that the former is an anaent pro- 
cedure (although the administration of the enema as it is 
known to us at present has been attributed to Marco Gatemana 
who died in 1496) while the latter is not clearly described until 
more modem times Montague is confident that we can trace 
through the historj of anaent Eg>’pt up to the doors of prchis 
tone times a \erj certain knowledge of the prinaples involved 
in the enema In the 17th and 18th centunes the clyster had 
reached the height of its populanty and reigned as one of the 
few outstanding measures for combating disease It was soon 
practiced ns a fad but toward the end of the 18th century sen 
ous thought was given to its application and limitations At 
that time a number of modifications ware made m the median 
ical constmction of dyster synnges, the clyster chair was in 
troduced and a number of compact portable instmments were 
devised Somewhat later the gravity rrngator was introduced, 
as a result a greater quantity of liquid could be utilized and 
die pressure varied as deiirerl MTien tlie “fountain syringe,” 
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as It was called, replaced to a certain degree the older methods 
in the 19th century, the introduction of a great variety of laxa- 
tive pills was soon accompanied by a relative waning of in- 
terest in the clyster Although Russell and others trace the 
use of colonic irrigation m its cruder forms to early times the 
form of colonic irngation which today is a part of what has 
been termed physical medicine is evidently a distinctly modern 
procedure This is associated today, as it was in earlier cen- 
tunes, with a reaction against laxative therapy with its tendency 
to produce colon irritation for it was soon observed that clyster 
treatment appeared to be a much more rational and soothing 
procedure hloreover, it was evident that if chronic constipa- 
tion was present in so many of these cases of intestinal dysfunc- 
tion, colonic irngation, as a modification of the enema, was a 
more thorough therapeutic procedure than the latter and yet of 
the same nature In a stnct sense the idea of intestinal irnga- 
tion separated itself from the enema confusion toward the 
latter part of the 19th century, notwithstanding the knowledge 
of it before that period 

Throughout the development of this form of physical therapy 
a distinction is made between single washings of the lower 
bowel (enema) and repeated flushings of the entire colon with 
large quantities of clear or medicated fluids The latter is 
actually a colonic irrigation while the former, an injection of 
fluid into the lower bowel, and particularly below the pelvirectal 
flexure, is a distinctly different procedure and is classified as an 
enema The application of colonic irrigations was given its 
modern impetus by Doctor de Langenhagen of Plombieres in 
1898 He introduced there a new apparatus which was re- 
ferred to as tlie “douche horizontale ” As Russell writes, “the 
term irrigation descnbes more accurately than the words clyster 
or enema, the treatment which is admmistered with the modem 
apparatus These methods lavage and thoroughly cleanse the 
walls, remove abnormal mucus and also empty the bowel The 
tone of the colonic muscles is improved and the blood supply 
augmented ” The Plombieres method served as a somewhat 
original procedure which was followed later by many vana- 
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tions ard it is interesting that onl> recently (1932) the ap- 
protal of the Coundl on Physical Therapy of the American 
Medical Assoaation was sought for a large number of new 
colonic irrigation devices 

Value — Colon irrigation, correctly employed, has definite 
therapeutic value Very often the profession’s prejudice against 
the procedure is based upon the ubiquity of Its application as 
well as the perfectly unbehevable cures which are said to fol 
low its use Houeter, some of the colonic lavage apparatus 
are so elaborate that they doubtless carry with them a psycho- 
therapy often far more effectual than any antineurotic measure 
which could be employed The physician who utilizes this 
method only occasionallj should understand that its field of 
application differs from that of an enema which is given pn 
marilj to secure bowel evacuation (that is, left colon evacua- 
tion) A colonic irrigation, on the other hand, attempts to reach 
bejond the splenic flexure, r c, the usual defecation area, its 
field of activity, as its name implies, is the entire colon Re- 
pented ivashings may be required to eradicate an area of mfec- 
tion or to remove some thick tenacious mucus or putrefying 
contents of tlio colon Often the last few inches of the ileum 
may, by relaxation of the ileocolic sphincter, be imgatcd at the 
same time The value of the irngalion depends likewise on the 
frequenev of its use which in turn must be governed by the 
existing disease process For ordinary mucous colitis, putrefac- 
tion or focal infection cases Bastedo recommends the imga 
tion two or three times weekly at first, then ex cry fixe days, 
then once a xieck He emplovs irrigations oilener only in acute 
cases of other types and cautions that the introduction of xvater 
or otlier liquids into the bowel, whether as an enema or imga 
tion is nn abnormal procedure, and cleaning out the whole colon 
too frequently may harmfullv Interrupt its normal functions 
A survey of the treatment of colonic affections with colonic 
irrigation has led us to the conclusion tliat the procedure as usu 
ally employed should, to say the least, not be encouraged The 
harmful effects are frequently due to the habitual use of a 
measure whlcli has been demonstrated experimentally to pro 
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duce irritation of the bowel Nevertheless, the regulated use 
of the procedure in certain cases is of definite benefit In our 
experience it has been observed that as a general rule, its use 
once or twice weekly for several weeks followed by a frequency 
of once in two weeks until the desired effect is produced, has 
usually met with gratifying results Our plan is to precede the 
irngation, for which we use plain water, normal salt solution 
or bicarbonate of soda solution, by a cleansing enema We have 
found that irrigations are espeaally helpful in colonic conditions 
associated with functional intestinal stasis in which fermenta- 
tion IS a prominent feature and also in mucous cohtis In 
ulcerative colitis our results have not been very encouraging 
except occasionally, in this condition the irrigations, if used 
at all, should be given extremely cautiously and in very small 
quantities When astringents and antiseptics, such as mtrate 
of silver, argyrol, tannic acid, permanganate of potash, acri- 
flavin, gentian violet and mercurochrome are used, the proper 
dilution IS an essential therapeutic factor, warm- water irriga- 
tions should follow these medicated procedures Very often 
the simplest irrigation solution is the most valuable, a fact which 
De Graaf commented upon many years ago Notwithstanding 
the general agreement against the use of so many solutions and 
elaborate formulae, they continue to be employed and multiply 
until they are as legion as the cures that are supposed to follow 

It becomes clear that colonic irrigations are valuable from 
a psychic point of view as well as through their mechanical 
effects in aidmg elmunation and in cleansing the colon mucous 
membrane of abnormal mucus, infection, debris and foreign 
bodies (especially chemicals and fermentative and putrefactive 
products of digestion) 

Irrigations are also of value in cases of atony because when 
given cold they stimulate penstalsis while, on the other hand, 
in spastic states warm solutions will produce relaxation of bowel 
musculature What the genera! effects of these local changes m 
temperature may be are not easily interpreted and the ten- 
dency to attribute every improvement which occurs concomit- 
antly with colonic irrigation to its employment has probably 
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led to some of the unwarranted and debatable statements made 
regarding its value and efficacy It has been stated that cases 
of so-called “appendicitis” have been cured by this method 
or by using a modified technic (the cecal tube), but so-called 
“appendicitis” is such a vague condition in itself that a discus 
Sion of this and similar subjects can only deal m uncertainties 
If, however, the so-called “appenduc attack” is in reahty a con 
dition of acute food poisoning or, in other words, of intestinal 
food allergy, the good effect of imgation may be more easily 
understandable The same rationale of irngation treatment 
mav be applied to chrome poisoning due to various metals of 
which lead is a pronunent example. Early use of colomc irriga- 
tion is apparently a thoroughly reliable procedure in these in- 
stances Similarly, certain cases of drug addiction may be 
aided especially during the time of withdrawal of the drug for at 
this penod intestinal symptoms such as intense diarrhea can be 
controlled to \arying degrees by the procedure 

Diarrheas of badllarj , parasitic and nonspeaCc origins may 
also at times be aided by irrigations Colonic irrigation has 
been employed to obtmn upper colon contents in suspected 
parasitic infections. It has also been used as a therapeutic meas 
urc in the treatment of these infections by including specific 
drugs in the irrigation 

There has always been and there will, in all probability con 
tinue to be considerable discussion pro and con concerning the 
use of colonic irrigation in the treatment of so-called "intes 
tinal toxemia” assoaated wdlb constipation There are argu 
ments perhaps equally good in favor of and against the measure 
Obvaouslj constipation can be relieved, at least temporanly and 
if a condition of intestinal intoxication exists it maj seem to 
disappear judging from the patient’s subjective feelings On 
the other hand, constipation can be relieved by simple meas 
ures in most instances and “intestinal intoxication” is explain 
able in other wavs than ns a result of constipation for in manj 
instances the sjmptoms of this condition can be relieved, al- 
though the consupaPon continues to exist It is interesting 
that the svmptoms of what hx' been termed “auto intoxication” 
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can be produced by merely distending the rectum with some 
foreign body The whole problem becomes less controversial 
when the physician considers each case individually mStead of 
subjecting all to the same routine therapeutic procedure with- 
out a complete objective examination It is fair to conclude 
that irrigation should be considered an auxiliary measure and 
not as a system of therapy in itself To attribute resumption 
of tone in an atonic bowel, for example, to colonic irrigation 
when a general upbuilding regimen is being followed is neither 
rational nor convincing For the same reason it is not worth- 
while to discuss the infimte number of gastro-intestmal and 
general ailments which have been reported at one time or an- , 
other with more or less enthusiasm as cured by irrigations 
through Its general, local or reflex effects Often the more 
elaborate the technic, and the apparatus, the greater the per- 
centage of reported “cures ” Nevertheless, when apphed with- 
in Its limits the method is indeed valuable, but there should be 
a clear indication for its use and the importance of irrigation in 
tlie general plan of treatment must be held clearly in mind 
liidications ■ — Cold water by irngation is obviously a 
tonic measure with certain exceptions On the other hand, 
warm irrigations are soothing and relaxing These are pnn- 
ciples of hydrotherapy and dictate the use of the former m 
atonic states and the latter in spastic conditions of the bowel 
As a matter of fact it is recognized that the same measures are 
useful in producing general stimulation and relaxation It 
would seem that since general baths at regulated temperatures 
are simpler and of established benefit, the intestinal bath would 
not be indicated so frequently in that group of cases m which 
only the general effects of heat and cold are desired 

In the dyschezia type of constipation the use of enemata and 
irrigations seems rational for it is well established that oral 
administration of laxatives in this condition is harmful How- 
ever, dietary measures as well as treatment directed to any 
anorectal or lower colon disease which may be responsible for 
the retention-en-masse of fecal matter, is essential before its 
correction may be expected 
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There seems to be considerable diversity of opinion regard 
Ing the efficacy of colonic irrigations in constipation Hlrsch 
man, on the one hand, mamtains that “quantities of fluid are a 
poor substitute for solid matenal on nhich the bowel muscle 
should contract. Regular irrigations bj washing out the mucus, 
irritate the mucous membrane and rob tbe intestmal muscle 
of the normal stimulus for normal defecation Constipation or 
obstipation can never be cured by enemas or bowel flushes ’’ On 
the other hand, Russeli writes that “many practitioners find 
It difficult to understand how these methods of colonic irnga 
tion can frequently cure constipation It is not sufficiently 
realized what an important part ezerase plays in the proper 
function of the iarge bowel, and how mscnsitive the defecation 
reflex can become, and conversely, what a beneficial effect can 
be produced by a treatment which produces an average of snxty 
evacuations of the bowel each time it is applied — the defecation 
reflex being brought into action during a single irngation as 
often as normally in two months of ordinary life This in 
tensive stimulation reeducates the bowel, increases the blood 
supply and improves the tone of the muscles ” We, as well as 
others, have been able to demonstrate bowel imtation follow 
mg repeated colonic irngations and we have often wondered 
whether some of the increased tone follonnng irrigation was a 
result of the temporarj h>'pcrirntable condition produced by 
this procctlure On the other hand, such imlablc states are not 
of long duration when the irngation is properly performed In 
our opinion the hej note to success in the treatment of constipa- 
tion depends not so much on the colomc irrigation ns upon the 
general therapeutic plan of which the irrigation maj be a more 
or less important part depending upon the type of constipation 
and llie indlsadual in whom it has occurred It seems that mth 
in limits colonic calisthenics, using the method of irrigation, 
may ha\c a tonic effect in certain instances, more often tern 
porary, howiicr, than lasting, depending largely on the asso- 
aated treatment In some cases the tonic effect of tlie imga 
tion may be all Important nnd actualK curaliic, this, too, 
would depend to a great cxti nt upon the type of prtwaous treat 
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ment, the patient and the associated therapy Finally it may be 
concluded that the measure is defimtely indicated in certain 
cases of constipation but it should not by any means be made 
a routme procedure 

Whether colonic ungations produce beneficial effects on 
certain other mucous and serous membranes in the body is dif- 
ficult to prove To base such a conclusion on the reports of 
patients whose sinusitis or nasopharyngitis has improved dur- 
ing the irrigation treatment is more likely a comcidence than 
a relationship of cause and effect The impression has been 
gained by many that the various arthritides have been bene- 
fited by colonic irrigation as the result of overcoming intestinal 
stasis and in such instances it has been claimed that the focus 
of mfection must have been located in the bowel It is, how- 
ever, difficult to accept these conclusions smee the improvement 
observed seems more rationally explained as the result of 
natural healing processes, or of concomitant therapeutic meas- 
ures Furthermore, local and general measures m this group 
of disorders are distinctly more valuable and rational than 
colonic irrigations 

Colomc irrigations are indicated for the removal of abnormal 
mucus, toxic products and bacteria from the bowel In other 
words, they are useful in many of those intestinal diseases in 
which irntation and infection are present To omit or even 
condemn the use of colomc irrigations in their entirety as a 
therapeubc procedure is unwarranted If a study of the ma- 
terial obtained by irrigation is used as a guide for the continua- 
tion of treatment many of the untoward reactions and poor re- 
sults obtained by the procedure may be avoided Perhaps the 
emplojmnent of this measure without proper supervision and 
study IS its greatest single objection One should remember 
that the colon absorbs fluids (e g , it changes the hquid matenal 
received from the small intestine to solid matenal), m this 
process the passage of bowel contents is retarded until absorp- 
tion of selected matenal is completed If, during this normal 
activity, the process is prolonged or some other dysfunction oc- 
curs, an attempt should be made to bnng about resumption of 
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normal motor activity and as a direct and immediate measure 
colonic irrigation is obviously important. Similarly, m mucous 
colitis, colomc irrigations are benefiaal if performed correctly 
with respect to technic and frequency Very often putrefied 
matenal is obtained from the upper colon m instances in vibicb 
the bowel mo\ cments have revealed very little of an abnormal 
nature Careful examination of matenal obtained by colonic 
imgation may yield considerable important information re 
garding the degree and character of digestion 

In chrome bowel conditions in which other measures have 
been unsuccessful the utilization of colomc irrigation is some 
times gratifying It is on this account that patients with 
mucous colitis, intestinal stasis (due to vanous causes) and so- 
called “intestinal toxemia" often finally are advised to employ 
this measure However, it seems too much to expect that other 
chronic conditions should also respond satisfactorily to the same 
procedure and yet as already noted rcmarl^able results have 
been reported in the treatment of anemias, rheumatoid condi 
tions and annous chronic low grade infections If it accom 
plishes nothing more the irrigation remov cs most of the colon 
contents which, in turn, leaves the bowel empty and supposedly 
at rest 

Another use of colonic imgation as an aid in diagnosis is 
its cificacy in clearing the colon of gas and hardened feces so 
that roentgen ray studies of the gallbladder, kidney or bony 
framework can be accomplished with greater accuraev Clear 
mg the bowel before a proctoscopic or sigmoidoscoplc cxamina 
lion is likewise essential before a reliable study can be made, 
errors in diagnosis arc not infrequently attributable to the 
omission of careful preliminary preparation 

MTicii constipation is thought to be due to some obstructive 
Ic'ion either intraluminal (neoplasm) or cxtraluminal (ad 
hcsions links) a cour-c of colonic irrigation may be very help- 
ful in deading upon the urgency or necessity of surgical Intcr- 
vcnlion \\ e have had many patients undir our care who have 
iHTn spared operation owang entirely to the prehminarv cm 
ploymcnt of irrigiUon.s resulting in ^wcl evacuations If, on 
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the Other hand, bowel movements do not occur, operation may 
seem more clearly indicated 

It IS evident, therefore that colonic irngation is indicated in 
most conditions which interfere ^Ylth the ehminaUve or absorp- 
bve properties of the large bowel, it may also be indicated 
in other colonic affections but always only as an accessory 
measure 

Limitations — Since colonic irngation is directed to the 
elimination of toxic products from the bowel its use must be 
limited by what is definitely known of the underlying cause 
of that condition The connection of intestinal toxemia with 
constipation is not at all clear for it has been demonstrated 
by many investigators that many of the most stubbornly con- 
stipated individuals present none of the evidences of so-called 
“intestinal toxemia ” Moreover many individuals relieved of 
constipation still retain those symptoms which m toto have been 
termed by many as intestinal toxemia The unscientific and 
irrational conclusions advanced concerning irrigations have 
further limited their use In the first place, it is not as evident, 
as some would have us believe, that in patients with chronic 
constipation the bacterial content of the bowel is increased or 
modified Regarding the discharge of mucus, it has been 
demonstrated definitely that repeated irngations are account- 
able m many instances for its production, that m other words, 
irritation of the mucous membrane has followed the procedure 
The authors have actually observed such changes in normal 
healthy dogs subjected to controlled experimental study While 
irngations have been advised as a panacea for many ills the 
point to be stressed is the reaction in the opposite direction and 
thus arises a hrmtation which has often tended to swing to the 
other extreme, the condemnation of a therapeutic measure 
which may be of definite value when employed with proper 
limitations Furtliermore, many of the modem systems of 
colonic irngation are very complicated and this, too, limits 
their use 

A procedure that has also been practiced is catheterization 
of the cecum This is limited in its use, however, for accord- 
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ing to Wiltsie it requires an unusually skilful operator to accom 
plish this intubation successfully in more than SO per cent of 
attempts He attributes the failures to “spastiaty, irritable or 
loaded colon, gas and sharp angulations ” It would seem that 
such a procedure is entirdy unneccssarj m the light of our pres- 
ent knowledge, for we know that a large enema will reach the 
cecum in a very few mmutes and this likewise occurs when 
barium is injected rectally, preliminary to roentgen ray studies 
Treatment by colonic irrigation should alirays be preceded 
by roentgen ray studies to rule out the presence of obstruction 
and tumors as well as any other contraindications Hemor 
rhage from malignant disease has been produced by blind pas- 
sage of the tube The introduction of the long tube is espeaallj 
fraught wath danger and in unskilful hands perforation has been 
knoiTO to result Not uncommonly unpleasant reactions follow 
colonic irrigation and although the method itself may be re- 
sponsible another e-tplanation has been offered, namely, that an 
incompetent ileocecal valve may allow a regurgitation of colonic 
contents into the ileum with absorption and consequent “toaic" 
symptoms Since modem research has demonstrated so mucli 
regarding the cficct of vitamin deficiency on the gastro-mtestinal 
tract it would seem that many of those colonic conditions in 
which irrigations arc employed cannot pos'ibly be benefited 
except tcmporariU since the basic disturbance is one of avit 
aminoMS A well balanced diet Is indispensable in the treat 
ment of man> of these conditions and deserves a trial period of 
treatment before measures such as colonic imgations are cm 
plojcd except perliaps as temporary accessory aids Neverthe 
less, if the irrigation outfit consists of heavy or hardened rub 
her, Its introduction is rcallj dangerous to a diseased bowel tis- 
sue whither this affection is due to avitaminosis, ulceration or 
infection 

Ilastedo calls attention to tlie disadvantage of using ftc 
quent medicated irrigations of «odnim bicarbonate solution as 
a solvent for colon mucus He states that “it docs not dissolve 
till thick heavy masses of mucus found m mucous colitis, il un 
diil> activates the Udne>-s, it ma> overalkalirc the bowel and 
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the patient, and, not infrequently, it generates undue amounts 
of gas ” He has had a “number of complaints of cohc from 
sodium bicarbonate, while m the same patients plain water did 
not arouse cohc ” Plain water and normal sahne are the 
simplest and most effiaent irrigating fluids and since it has been 
shown that strong anbseptics are likely to irritate the bowel 
rather than to lessen the bacterial content their employment is 
limited with the exception of perhaps such preparations as 
gentian violet and other amline dyes which have a specific 
action As a matter of fact continuous imgation with water 
cleanses the bowel more thoroughly than can be expected from 
any antiseptic solution Nevertheless, excessive irrigation is 
contraindicated not only because it becomes irritating but also 
because bowel absorption and activity may be mterfered with 
to the extent that nutntive matenal is lost and irregular bowel 
action produced In addition, it often consumes more or less 
of the patient’s vitahty, a factor too frequently overlooked 
Even when none of these contraindications exist the irrigation 
habit should not be encouraged for self-medication of any type 
IS bound to produce harmful effects both physically and 
mentally 

Nausea, cramps, epigastric pressure, abdominal distention, 
weakness and anal irritation are some of the symptoms which 
may be produced by colonic irrigation The degree of distress 
produced depends largely upon the experience of the operator 
Ordinarily there need be no symptoms if the imgation is care- 
fully administered but too much pressure, too much fluid, hurry, 
lack of gentleness or too stiff a tube will undoubtedly bnng on 
untoward reactions It must, however, be borne m rmnd that 
certam individuals are hypersensitive to enemas and imgabons 
In such patients, symptoms of shock may be mduced by the 
shghtest attempt to apply these measures 

Bastedo does not believe that cohtis or permanent dilataUon 
of the bowel can result from the use of colonic irrigations, though 
we are firmly convinced that permanent damage to the bowel 
may be brought about by their undue and unskilful employ- 
ment 
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Fnedenwald and Fddman have reported upon the effect of 
the prolonged use of colon enemas in animals, because it was 
their cxpenence that the all too frequent use of enemas and 
imgitions led to the production of certain colomc affections, as 
well as nervous intestinal disorders In a well-controlled senes 
of animal expcnments they administered plain water, soap 
nuter, cotton seed oil, sodium carbonate solution, neutral 
acnffavine solution, camphor water, ammomum chloride solu 
tion, and dilute hjdrochlonc acid They conclude that enemas 
used over a long penod of time led to more or less bowel dis- 
turbance, that even simple water enemas may produce mild in- 
flammatory changes, that soapsuds enemas produce more 
marked inffammatory changes while oil enemas produce less 
irritation, that acnffavine (1 3000) and camphor water 
(U S P ) cause but slight disturbance of the bowel and that 
imtating chemicals such as sodium carbonate, ammonium 
chloride, and hydrochlonc aad, even in weak solutions, cause 
inflammatory changes ranging from mild processes to extensive 
ulcerations and necroses 

In connection with the discussion of its limitations, the ques 
tion anses again ns to the inherent value of enemas and imga 
tions and in the consideration of this problem, the views of 
various observers are by no means in accord From the point 
of view of production of mucus Soper’s experience leads him to 
the conclusion that the more one irrigates, the more mucus one 
gets He believes that irrigations mate the secretion of mucus 
and if continued suffiaenll) long “foul smelling matenal" can 
be secured in persons with normal colons On the other hand, 
Bastedo finds that tlie slow, careful introduction of from 6 to 
10 gallons of water is a valuable, therapeutic procedure in the 
treatment of mucous colitis, intestinal putrefactive toxemia, as 
well ns in cases in which a focus of infection is believed to re- 
side in the bowel Man> are convinced that the results of 
colonic irrigations are alnai>-s onlv temporary, that thev pro- 
duce bowel injury and that dunng their use other valuable pro- 
cedure's arc left unemployed Soper points out that it is not 
possible to wash the intestinal mucous membrane clean, be- 
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cause fecal contents must continue to enter the colon from the 
ileum 

Colonic irngations are contraindicated in severe cardiac 
disease hypertension, aneurysm, advanced artenosclerosis, 
severe anemias with their associated weakness, high fevers, 
exophthalmic goiter, highly nervous states, acute intestinal 
ulcerations, perforation, hemorrhage, old age and other condi- 
tions resulting in debility or lack of resistance They should 
not be employed in individuals hypersensitive to the procedure 
Itself In conditions such as anal stncture colomc irrigations 
are obviously contramdicated In severe hemorrhoidal con- 
ditions as well as in acute pruritus am or anal eczema the pro- 
cedure should be omitted Moreover any acute ulcerative con- 
dition of the colon, rectum or anus is sufficient contraindication 
in the majority of cases In such disturbances there is always 
danger of perforation or hemorrhage In any chronic disease 
which has taken its toll of the patient’s vitahty colonic irnga- 
tions, if employed at all, must be admimstered with the greatest 
of care and caution 

The treatment may produce local injuries such as abrasions, 
irritations, hemorrhoids or stretdiing The general symptoms 
of debility, nausea, pains, vomiting, cold sweats have already 
been mentioned Sometimes, due to the use of an unsuitable or 
improper dosage of a drug, toxic sjmiptoms may follow, but this 
should be rare The criticism that colonic irngation leads to 
habit formation has already been referred to and we are thor- 
oughly convmced that there are defimte instances of habit 
formation which lead not only to disturbance of the bowel but 
of the nervous system as well 

Technic — In considering techmc it is wise to caution 
against casting aside the simple single or double tube imgating 
arrangements for the more elaborate apparatus As already 
noted there is no object m having the colomc catheter more than 
2 to 3 inches m length, especially since it can be demonstrated 
that fluid mjected into the rectum generally reaches the cecum 
m less than ten minutes In the light of such mformation it 
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jeems irrational to attempt to introduce catheters into the 
::ecum 

Attention has been directed to the many devices for apply- 
ing colonic irrigation and it is now known that catheters with 
separate mlet and outlet tubes are not always satisfactory Ac- 
cording to Russell the best of the other systems can be divided 
roughlj mto two groups (1) Those in which the irrigating 
fluid enters and leaves the bowel by the same channel, the with 
drawal of the fluid being effected by siphonage and controlled 
by the person administering the treatment and without any 
intervention on the part of the pabent, (2) those in which the 
catheter is only provided with an mlet channel, the expulsion of 
the irngaUng fluid and bowel contents taking place around 
and through the catheter which, however, remains in position 
dunng the treatment and is not dislodged when defecabon oc 
curs The treatment as far as the patient is concerned, is en 
brely passive in the first group while m the second, the pabent 
himself expels the irngabng fluid from the bowel The pas 
sue rcacbon in the first method does not induce acbve con 
tractions of the bowel musculature, whereas in the second 
method the patient activelj contracts the voluntary muscles 
concerned in defecabon and thus induces contraction of the 
colonic muscles In our experience both methods are cqunllv 
satisfactorj though in weakened and debilitated inditiduals the 
passiic method is found less strenuous The liquid utilized in a 
colonic imgntion should usuallj be about body temperature al 
tliough man\ ha\e found 104° F more satisfactorj It is im 
portant that the fluid be allowed to flow in slowly so that defeca- 
tion reflexes are not exated inasmuch ns the pnmarj object of 
a colonic irrigation is to reach bejond the defecation area Ac 
cording to llastcdo and manj others liquid from a tube m 
sorted onh 2 or 3 inclies will pass to the cecum in two to three 
minutes It has also been repeatedly demonstrated bj roentgen 
raj examination that m almost cverj instance a tube inserted 
bejond 6 inches mcrclj coils upon itself in the rectal ampulla, 
on the basis of such data the distinction between low and high 
irngations seems unwarranted The simplest tjpes of fluid u-ed 
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ar6 plsin water, saline and soda In our experience in properly 
selected cases, the following technic of colonic irrigation Las 
been found very satisfactory The colon is irrigated with a 
solution contaming 2 drachms of sodium bicarbonate and 1 
drachm of table salt to each 2 quarts of warm water usmg the 
return flow, Y or T glass irrigator The patient is placed on 
the nght side, the rectal tube inserted about 1 mch and 4 
ounces of the solution is allowed to flow in slowly and permitted 
to dram until a quart has been utihzed This overcomes the 
sensitiveness of the rectum The tube is now inserted for a dis- 
tance of 4 to 6 mches and 1 pint of the soluPon is allowed to 
flow m and agam drain, the procedure bemg repeated until about 
15 quarts ate consumed The patient is then turned on the 
left side and the same procedure continued until the return flow 
appears qmte dear About 5 quarts of soluPon are utihzed 
with the paPent upon his back Pnor to the treatment in some 
mstances, about 4 turpenPne stupes are apphed upon the ab- 
domen followed by deep massage Dunng the irxigaPon a 
warm stupe is allowed to remain on the abdomen Before the 
patient is turned upon his back another deep massage is given 
If any infecPon of the bowels or rectum is discovered the fol- 
lowing enema is given before the imgaPon 

Olive oil, 8 ounces | 

Soapsuds, about cupful I Mix with 2 quarts of warm water 

Salt, teaspoonful J 

According to Bastedo 5 to 9 gallons of plain water are best 
utihzed for an irrigaPon, with the paPent on his left side for 
the first gallon and on his back for the remainder The reservoir 
bag is hung low so as to give about li feet of pressure and the 
water allowed to run m very slowly, taking about an hour 
ObjecPon has been raised by many to the use of soapsuds as 
an irngatmg fluid because it is unsaPsfactory and imtaPng 
Russell finds a hypotomc solution of sodium chlonde one of 
the best fluids for rouPne use, 2 ounces to 8 gallons are ad- 
vised When an antisepPc acPon is desired his choice is made 
from albargm, dimol, hydrogen peroxide, ichthyol, monsol, 
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potassium permanganate and silver nitrate Emetine is one of 
those employed m cases of dysentery, tincture of belbdonna 
in spastic conditions of the bowel, strychnme for its tome effect 
and some form of opium for sedation and rehef of pain In our 
opinion an Infusion of chamonule tea is useful in spastic states 
Acnvioict in a concentration of 1 35,000 has been recom 
mended for its highly gerraiadal properties It is said to be 
much more effectual than acnflavine However, acnflavme is 
a very satisfactory medicmal agent. Mercurochrome has also 
been recommended and used When astringents are required 
Russeli finds alum, copper sulphate, iron chloride, lead acetate 
or trmmc aad useful, for its absorbent cotton he advises kaolin 
and in parasitic infections, male fern, pomegranate bark, 
quassia, santonin and turpentine are employed Others have 
laid great stress on the implantation of aadophilus cultures in 
the cecum and vanous parts of the colon, but in general this 
seems an ineffective plan of therapy In our opinion many of 
the mcdianal preparations mentioned above are to be avoided 
in favor of other forms of therapy 

It IS important, however, to call attention to the following 
praaical points in technic Of the special lavage apparatus the 
horizontal douche introduced by Dc Langcnhagen at Plombitrcs 
IS perhaps one of the most widely employed There is little to 
be gained b> even calling attention to all of the more com 
plicated instruments such as the Studa chair, the gymnacolon 
apparatus, the subaqueous intestinal bath apparatus, the 
Honsaker colonic lavage apparatus, the Springfield inDrmary 
apparatus and others Catheters may be prepared for single 
injection or continuous irrigation even with the simple tube 
methods It matters very little whether the patient is on his 
right or left side or back, but in general it is desirable to change 
from one position to Uie other The temperature of the solu 
tion maj van within a wide range (45'’ to 122° f) but the 
most satisfactor) routine temperature is 104° F although solu 
lions of higher temperature are recommended in some cases of 
spastic constipation and colic anrl colder in atonic constipa 
lion The amount of fluid used nl«o vanes grcall) but the 
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decision as to quantity depends upon the nature of the affection 
and upon the capacity of tlie patient, usually 1 to 2 pints at a 
time are adequate The pressure under which the solution is 
apphed varies with the type of apparatus but it is always de- 
sirable to allow the solution to flow in slowly by gravity Usu- 
ally the fluid should be retained less than five minutes and at 
least 2 (usually more) injections should be given The catheter 
should always be suitably lubricated and the irngation best 
given early in the morning before breakfast or about three 
hours following the evening meal 

STxmmary — In summarizing m a general way it is our 
opinion that if colonic irrigations are correctly used in selected 
cases they fulfil an important therapeutic need The condi- 
tions in which they are probably most helpful are mucous colitis 
and intestinal stasis but there are a number of other dysfunc- 
tions m which their occasional use is indicated The simpler 
the irngating fluid the better and it is generally conceded that 
plain water, salt solution and bicarbonate of soda, properly 
diluted, are most desirable except in those instances in which 
some specific medianal agent is indicated We are mclined to 
favor the use of the ordinary soft rubber rectal tubes However, 
any simple apparatus which would facilitate the procedure is 
acceptable if at the same time it is effective and safe Many 
of the more complicated apparatus which have been advertised 
are not to be recommended The fact that a simple apparatus 
IS so satisfactory is one of the greatest objections to the more 
comphcated ones Medical supervision is essential m all cases 
m which colonic irrigation is advised and the proper mterval 
between treatments must be speafically directed The public 
and nonprofessional physical therapists should understand this 
necessity m view of some of the contraindications to colomc 
irrigation Some of these dangers are mechanical trauma to 
mucous membrane causing hemorrhage, possible perforation, 
overdistention of the bowel with loss of tone and rectal sphincter 
damage 
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IDIOPATHIC ULCERATIVE COLITIS WITH A REPORT OF 
AN UNUSUAL CASE 

Idiopitiiic iilccratnc colitis is of suffiaent importance to 
ln\c interested numerous workers, not onlj gastro enterologists 
and proctologists, but also bacteriologists and surgeons as well, 
so that a voluminous literature has been accumulated This, 
no doubt, has been considerably augmented by the bactcnal 
etiologic controversj Since this disease is apparently increas 
mg in prevalence and since it presents many dilticull problems 
It remains of widespread interest The purpose of this paper 
IS to summarize our knowledge of this subject and to report 
an interesting case wath an unusual surgical attack 

Chronic ulcerative colitis Is known b> a host of other names, 
some of which are nonspecific ulcerative colitis, colitus ulcerosa, 
suppurative colitis, prinian, hemorrhagic and colitis gravas 
It was first described bj Wilks in 1S7S Credit for much of 
our knowledge of thks subject is due to IITiite who in 18S8 re 
ported eight cases and fully described Iks pathologic and clinical 
jilcture Gemmcl in 1898 called attention to the fact that this 
condition was different from dvscntcnc colitb whicli occurred 
in the course of other diseases Idiopathic ulcerative colitis, 
which occurs spomdicallv, was definitelv established as distinct 
from that form of hloodj ilj-sentcrles which occur in epidemics 
hv the investigation of I vre, Vedder and Duvall who showed 
the rail e of the latter to lie due to infection with B dvsentena 
Shiga 

i6ji 
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Etiology. — There has been a great difference of opinion 
as to the etiology of this disease Various t 3 ^es of organisms 
have been considered as having causal significance but none as 
yet has been generally accepted as of specific importance Such 
observers as Leusden, Thorlakson, Kuttner, Rosenheim, 
Zweig, Hurst, Saundby and Hawkins consider the dysenteiy 
baallus as the original invader 

Nabarro isolated B dysenteriae from a case of ulcerative 
colitis in 1912 Young recovered Flexner bacilli from one case 
and Dudgeon from two cases Winkelstem obtained members 
of the Flexner or Shiga groups from four cases Mackie after 
a thorough bacteriological study undertaken to obtain additional 
evidence concerning a fundamental relationship between the 
two diseases found that in a senes of 83 unselected consecutive 
cases of chronic ulcerative colitis in New York City there was 
present cultural or serological evidence of baallary djrsenteiy 
in 42 per cent Mackie believes that B dysentenae may play a 
much more important role in the production of chronic ulcera- 
tive colitis than is usually recogmzed He also states that at the 
present time it is impossible to evaluate exactly the importance 
of these and other organisms which have been advanced as 
etiologic factors in this disease YTiether or not some cases 
ongmate as a form of bacillary dysentery is still problematical 
smce these orgamsms are difficult to find in the chrome cases 
and the agglutination reaction is likewise negative except m the 
early acute cases and besides it is not entirely dependable as a 
means of diagnosis The consensus of opimon in this country, 
however, is against the theory that ulcerative colitis is a modified 
form of bacillary dysentery 

Torrey in a review of the bacteriological findings in his senes 
of 28 cases of nonspecific ulcerative cohtis isolated a strain of 
Bacillus coll in 25 Virulent strains of B coh have been consid- 
ered by a number of mvestigators of prime importance as a cause 
of this disease Satterlee and Bassler subsenbe to this idea 
Torrey states that there is no convinang experimental evidence 
for this view Rolleston and Mummery have considered the 
pneumococcus as a possible offender Torrey says he has never 
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encountered it in hundreds of examinations of fecal matenal 
and he doubts whether it can thnie in the human colon or in- 
fect its walls Among the more uncommon intestinal bactenal 
types which bale been noted from time to time as occurring in 
the colon of these cases are B pyocyaneus, B proteus, and B 
mucosus capsulatus 

In 1924 Bnrgen published his work on the etiology of ulcera 
tive colitis As the result of extensive experimental iniestiga 
tions and the constant finding of a Gram-positive, lancet-shaped 
diplococcus possessing special cultural characteristics, he con 
eluded that this organism must be the speafic cause of the 
disease The evidence on which Bargen bases his concept is 
the constancy of the finding of these organisms, the similarity 
of tlie strains from different cases, the expenmental produc- 
tion of lesions in animals and the beneficial effects obtained in 
patients by use of vacanes and sera dcn\ ed from them In their 
most recent article Bargen and Buie summarize their bacteno 
logical opinion by stating that after a decade of study they still 
belieic that chronic ulcerative colitis is a speafic disease entity 
in which the Bargen organism “plays a part in the causation of 
most cases ” This claim, has not, however, been confirmed by 
others Paulson in an exhaustive bactcnological study seems 
definitely to have refuted Bargen’s work 

Some of the other factors mentioned that may be of etio- 
logic significance in this disease are metabolic, bacleriopbagic, 
allergic vngotonic, psjchogenic, cnzjanatic, focal infection and 
avitaminosis On a vagotonic basis. Brown and Mallorj have 
seen patients with spastic constipation and mucous colitis finallj 
develop chronic ulcerative colitis 

On a similar basis the “trophic neurosis” theory is empha 
sized bv Iclsen who states that this disease in its general mam 
fcslations suggests some disturbance m the nervous mechanism 
of the bowel wall walh second iry changes in the protcrtiv c forces 
in the mucosa In this connection, he calls attention to his ob- 
serv ation in some cases of a verv definite hv'|iertropliy of tlie 
melssnernn (submucous) nndAuirbach (myenteric) plexuses 
\s a ri suit of a recent analvsis of a «rne- of 75 cases Mnckie 

I to 
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concludes that the available evidence does not support the 
unitary theory of bacteriological primary invaders The find- 
ings m his group point to a rather more complex mechanism in- 
cluding primary and secondary infection, deficiency states re- 
sulting from inadequate diet or to small intestine mvolvement, 
and an allergic state to certain foods and races of bacteria 

It IS quite possible that an ‘individual susceptibility may 
exist and as a result of a temporary lowering of resistance from 
an upper respiratory infection, emotional strain or overwork, 
plus some combination of these factors may bring about this 
disease It has, however, been known to occur as an acute in- 
vasion in mdividuals in apparently perfect health 

As a result of this summary, it is apparent that the etiology 
of this most interesting condition is still in doubt and conse- 
quently it should be considered in the light of a syndrome and 
not as an entity 

Incidence — This disease does not occur in epidemics It 
IS most commonly seen m the third, fourth and fifth decades 
of life although it can occur at any age penod Our youngest 
patient was thirteen and our oldest sixty It has been reported 
in children of seven and in adults over seventy There does 
not seem to be any particular difference as to sex, males and fe- 
males being about equally affected The disease may be 
found anywhere m any season 

Pathology — The first recognition of this disease as a 
pathologic entity occurred in 1885 when Sir WiUiam AUchin 
before the London Pathological Society exhibited a specmien 
illustrating the lesions of chronic ulcerative colitis Since that 
time numerous contnbutions have been made which have added 
much to our knowledge of the pathology of this condition The 
publications of Hale White, Smith, Lynch and Felson, Crohn 
and Rosenberg, Buie and Bargen, and Brust and Bargen, are 
especially noteworthy The process usually begins in the lower 
bowel in the form of a diffuse inflammatory reaction involving 
the wall of the colon The disease may involve the whole or 
some of the segments of the large intestine In the milder cases 
only the rectum and sigmoid or both may be affected, whereas 
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m the more severe ones the entire colon and even a small stretch 
of the terminal ileum may be the seat of the disease The 
mucosa m the early stages shows an intense injection due to the 
marked hyperemn and edema that is present The submucosa 
and muscularis are infiltrated with small round cells The sur 
face bleeds on the slightest trauma There is a diffuse eiaidate 
of mucopurulent material which is spread over the bowel sur 
face Small superficial erosions varymg m size from a pin-point 
to several millimeters in diameter are seen nil along the involved 
areas As the condition progresses the ulceration may involve 
the submucosa and muscularis and occasionally intramural 
abscesses may form Only in the very severe cases and then 
only rarelv docs the lesion spread to the serosa produang single 
or multiple perforations w ith accompanvdng peritonitis Finally, 
as a result of long-continued inflammation with remissions and 
exacerbations the bowel may become anchored and rigid due to 
thickening and fibrosis of the entire bowel wall The mucosa 
may be largely destroved by confluent ulcerations leaving only 
islands of fairly normal tissue A polvTioid condition mav de- 
V elop in these islands and such areas may occasionally undergo 
carcinomatous changes Virchow, many years ago, called at 
tention to the lesions tliat he designated as “colitis polvTXisis 
cystica’ which results from a blockage of the gland ducts bv 
scar tissue with consequent retention of secretion in the crypts 
Buie desenbed the sigmoidoscopic picture in the followang 
stages ( 1 ) A diffuse hvpcremia ( 2 ) edema throughout the in 
volvcil area associated with thickening and friability of the 
mucous membrane (j) miliary abscesses present themselves 
under the mucous membrane, and (4) rupture of the abscesses 
leaving miliary ulcers These arc the four chief penods or 
Stages of activatv The penod of quiescence is one of gradual 
rc-ccssion and with It thcactivepathologicprocess subsides The 
iiiflanimatory changes disappear cither partly or cnlirclv The 
iilctrs htal and charactensiic pocktike scars remain \s a re 
suit of exacerbation another type of ulcer is supenmpo ed on 
the small (« techial ulcer due to secondary infection 

Bnist anil Bargen state tluat It Is difiicult to tell how a given 
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case of chronic ulcerative colitis will act “The colon may heal 
or as a result of intense destruction exhibit scars, strictures, 
mucosal ndges or tags of mucosa The mucosal tufts may at 
any tune begin to give evidence of true adenomatous hyperplasia 
and may eventuate m multiple adenomas studding the colon 
And lastly, but fortunately rarely, carcinoma may supervene 
as an early or late comphcation ” 

Symptomatology — The disease presents two mam t5^es, 
one charactenzed by an acute fulminating illness, and the other 
by a rather chronic course with a more insidious onset In the 
former, the onset is very abrupt with abdominal distress, many 
bloody, purulent discharges, tenesmus, and prostration This 
form progresses rather rapidly with the development of marked 
emaciation, leukocytosis, h3rperpyrexia of a septic type and 
severe secondary anemia Chills, sweats, nausea and vormting 
are additional symptoms presented by this group indicatmg 
the presence of an mtense toxemia In the other form, the 
symptoms come on more gradually consisting of flatulence, 
weakness, abdommal discomfort and the passage of loose stools 
streaked with blood and mucus These patients may lose a 
little weight and become somewhat anemic, but, as a rule, they 
are not aware of any marked departure from health Which 
course the disease will take will depend on the extent of the 
mvolvement of the large mtestme, the rapidity of the develop- 
ment of the disease, and the resistance of the patient In the 
milder types, some may, after a few weeks or months of a 
moderate diarrhea, recover and be permanently well Acute 
exacerbations m this group are relatively rare and when they 
do occur are not severe In the severe t)ipe the disease may 
run a stormy course from the onset with intractable diarrhea 
great prostration, toxemia, japid loss of weight and general 
failure The majority, however, strike a middle course and with 
exacerbations and remissions may go on for years before the 
final stages are reached Dunng the active stages of the dis- 
ease a moderate leukocytosis is present In practically all a 
secondary anemia is the rule, and m the very severe advanced 
cases the hemoglobin may go as low as 20 per cent 
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Diagnosis — In order to accomplish the best results an early 
diagnosis is verj important The history in the majonty of 
cases IS very helpful, yet m some, especially in the early stages, 
when the disease is still hmitcd to the rectum, stasis may be 
present The usual history obtained is one of a disease chronic 
in character with remissions and exacerbations Any chronic 
or subacute diarrhea with the passage of blood, mucus and pus 
in the stools should suggest the diagnosis of chrome ulcerative 
colitis if amchas and dysentery bacilh are not found The sig 
nioidoscopical examination should be relied on principally in 
making the diagnosis of this condition It should be performed 
in every case and as early as possible The typical lesions as 
desenbed under Pathology can be visualized by the sigmoid- 
oscope lamiliaritj with and careful stud> of the picture to- 
gether wath examinations of the stool and scrapings will help 
to rule out an\ of the spcafic diarrheas such as those due to 
tuberculosis, lues, cancer, amebic and baallary dj’sentery 
Roentgenological studies are useful not only in the diagnosis 
of chronic ulcerative colitis but also by repeated barium encmata 
the response to treatment can be traced The findings will de 
pend on the extent and the degree of imolvemcnt of the colon 
If the lesion is carlj the films may show nothing abnormal 
Onl> after the disease is well adranced can the characteristic 
picture be demonstrated B> the banum meal h>'pcrmotilitj 
of tlie entire gastro-intestmal maj be noted It is only by 
moans of the banum enema, liowcacr, that the tjpical picture is 
roioalcd Tlie thickened bowel wall is indicated b\ a narrow 
ing of the lumen and an absence or diminution of the haustra 
tions \rc.as of a ftizz) outline or of irreguhr defects max be 
'cen indicating the sloughing and ulcerating lesions In the late 
stages areas of contraction tliroughout the colon resembling a 
string of sausages is txpical of this condition Since the normal 
hausuntlon of the bowel disappears, in the affected part, it is 
possibk to ditirmine the extent of the duease bj roentgen cx 
amlnations When rccoxerj takes place tlie haustraUon re 
turn' except in tbi \irj chronic cases According to Ilur 1 
thi proximal part of the colon is the last to be m\ol\cd and the 
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first to recover, the disease almost always begins and ends in 
the rectum and pelvic colon, so that sigmoidoscopy detects the 
earliest stage of the disease, and when the mucous membrane of 
the rectum and pelvic colon are found to be no longer inflamed 
it may be assumed that the same is true of the whole colon 


I-' - 



Fig 173 -Colon enema illustrating ngidity of left colon mth loss of haustration 

Polypoid changes are best demonstrated by the double con- 
trast enema, air being injected cautiously into a bowel thinly 
coated ivith barium Carcinoma, lues, tuberculosis and extreme 
atony can be differentiated roentgenologically from ulcerative 

^°^*Mackie reports that x-ray examination of the small intestine 
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in his senes of cases has revealed t^\o forms of abnormality pre- 
viously unrecognized A disturbance of the motor function 
characterized by delay in the progress of the opaque meal ^^th 
dilatation of certain segments, and structural changes in the 
wall suggestive of acute exudative inflammation 


» 

i 



lit 171 -RptulctnoETam iVioulnc imrlril Irriul Bin nllli rapul tmplMnc o1 
colon foil mint Ttacuatlon of tiarium rntnn 

Treatment — The eirher thi dnRnocN is made and the 
vmner *;iillable thcnpeutic meisurcn an. instituted the belter 
the proRno is The mdder case' m \ihich the di ci. c is limiteil 
to the reetum and aiRmnid nm rccoeer 'pontaneousK or iMlh 
vara little treatment iihereas the seaeri fiilminalinR la^iee mav 
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remain refractory to any mode of attack The specific treat- 
ment of this disease awaits the determination of its speafic 
cause or causes Even at the present time there is every reason 
to be hopeful as to the outcome of many of these cases A 
minimum follow-up period of three years is a prerequisite for 
claiming cure, some patients have been known to experience 
recurrences after five years There is no doubt that the results 
of treatment m the severe chronic cases with its tendency to 
acute exacerbations are very disappointing, yet we have even 
seen some of these recover and remain well 

The treatment should be very comprehensive There is 
great need for encouragement, physical, mental and physiologic 
rest Rest in bed with plenty of fresh air and sunshine is of the 
utmost importance Focal infections should be eradicated 
The diet, except in the very acute stages, should be rather 
hberal, high m calories and rich m vitamins and minerals and 
low in roughage Such a diet would include plenty of butter, 
milk, eggs, fruit juices, tomato juice, purged greens, tender 
red meat and liver Cod hver oil may be added The only drugs 
mdicated in this disease are those that will allay mtestinal 
peristalsis and check the diarrhea, such as bismuth, kaolin, 
paregoric and other opiates when necessary Calaum and para- 
thormone administration has been advocated by Haskell and 
Canterow 

Colonic irrigations are as a rule harmful, producing anal 
imtation and an mcrease m the rectal discharges However, 
in some cases, these make the patient feel more comfortable by 
removing fecal matter and gas Some of the many medicaments 
that have been used for irrigation purposes are tanmc aad, acn- 
flavme, mercurochrome, gentian violet, argyrol, silver nitrate, 
and potassium permanganate These are espeaally helpful 
when there are anal and rectal ulcerations In these cases Soper 
finds the topical application of some antiseptic medicament or 
of some soothmg powder such as equal parts of calomel and bis- 
muth subcarbonate gives much rehef Felsen advocates the 
contmued use over prolonged periods of intestmal oxygenation 

Bargen depends mainly on the use of his concentrated serum 
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which 15 injected intramuscularly in gradually increasing doses 
Later on he uses a cmcane preferably prepared from the pa 
lient’s own lesions He, of course, advocates the usual suppor- 
tive measures m addition to his sera and vacanes His results 
with an extensive chnical material are very remarkable. Since 
no specific organism has as yet been definitely established as 
the cause of this disease, the beneficial effects obtained by the 
use of vaccines and sera may perhaps be explained on the basis 
of any foreign protein therapeutic reaction Hurst, Crohn and 
others have obtained wonderful results with the use of poly- 
valent antidysenteric sera Brown and Paulson dte a startling 
effect obtained by the intramuscular injections of mixed anti 
pneumococcus serum It seems to us that m stubborn cases 
lie are justified in trying any of these measures 

Jlercurochrome intravenously has been advocated by 
Young, Bassler and Andresen We are opposed to any form 
of intravenous therapy with substances which may prove irri- 
tating and toxic Transfusions on the other hand, of 250 to 300 
cc of blood repealed at intervals of four or five days as neces 
sary ire very valuable in supporting the patient with a severe 
anemn Glucose, administered intravenously m the acute 
Stages, or when food is poorly tolerated, is also helpful 

rhe question of surgical intervention is always difficult to 
decide There arc those who claim that surgery is never in 
dicatcd except perhips for the relief of complications such as 
stricture or abscess formation Berg, on the other hand, sug- 
gests early radical resection of the involved portion of the 
bowel e feel that conserv ativ c surgery, preferably ileostomv, 
since ft puts the colon completely at rest, should bo considered 
not too late in the course of the disease and a decision should 
be reached onl\ after a thorough medical and surgical consuUa 
tinn Colectomv is a dangerous operition md is rarely cm 
plnvcd Colectomy, after ilco'tomy. Is an operation of value 
liccaiise it can be performed In two stages without prohibitive 
nsl The continuity of the bowel after ncO:.tomy should not 
lie rcstorcil until normal muctwa is seen 'igmoidoscopically and 
there Is definite evidence that the Ii-^ion in the colon has healed 
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At this point, in view of the case report to be presented, it 
might be appropnate to quote Rankin’s ideas on the treatment 
of multiple polyps of the colon “Surgical extirpation of the 
entire large bowel is a formidable procedure and should not be 
undertaken lightly The extirpaPon of the colon for diffuse 
lesions may be undertaken with two objectives in mind If the 
adenomata are largely confined to the colon proper, and there 
are only a few scattered tumors in the rectum, one considers 
sacnfice of the large bowel and the transplantation of the ileum 
into the rectum, thus saving the sphincteric mechamsm ^Vhe^e 
the rectum is involved in such a way as to preclude saving it, 
a three-stage procedure is most desirable This procedure con- 
sists of first, ileostomy, second, subtotal colectomy down to or 
near the rectosigmoid juncture, and third, a combined abdommo- 
perineal resection of the rectosigmoid and rectum These three 
stages evolve a rather prolonged procedure, but I believe in- 
crease the safety of the maneuver A single-barrel ileostomy 
IS established m the right lower quadrant through a McBurney 
type of incision Once this ileostomy is adequately workmg, 
and the loss of fluids from it has been compensated for and at 
the same time the terminal ileum has taken on some of the func- 
tion of the large bowel, and the fecal current becomes semi- 
solid, one may consider the second stage I believe it is perfectly 
feasible to wait weeks, and even months, between tlie first and 
second stage if it is not felt that malignancy has already de- 
veloped The rapid loss of body fluids following the establish- 
ment of the ileostomy necessitates a considerable amount of re- 
habilitation before the individual is able to stand an extirpation 
of the colon without grave danger The second stage consists 
in the removal of the colon down to or near to the rectosigmoid 
juncture This is accomphshed through a long left rectus in- 
cision Agam a period of time is allowed to elapse between the 
subtotal colectomy and the combined abdominopermeal resec- 
tion of the rectum ” 

The following case report will illustrate some of the points 
considered in this review and it also presents an unusual surg- 
ical approach The patient was a white, single woman, aged 
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Iwenty slt j cars T\ho first consulted as on Jul> 10, 1932, at that 
time she gave a historv of persistent diarrhea for over one 
and a half years Except for basing had measles, mumps and 
whooping cough as a child, her past history was quite ncgatise 
She was subject to head colds and after one attack she de- 
veloped “running ears ” There had been no operations except 
tonsillectomy in childhood She was always inclined to be 
overweight and before the onset of the present illness she 
weighed 165 pounds In an effort to lose weight she had for 
some months been using drastic cathartics In September of 
1931 she had been in a senous automobile accident, she was 
badly shaken up and her abdomen particularly was jarred The 
diarrhea which she attnbuted at first to the use of cathartics 
started insidiously but kept up even after the laxatives were 
discontinued and then gradually became worse followang the 
acadent Tlie stools which at first were few m number, watery , 
containing much mucus, soon became more frequent and as 
many as 20 dtscharges occurred in a day The character also 
changed so that blood, pus and mucus were evacuated with 
every stool She lost considerable weight and when first seen 
by us she weighed onlv 106 pounds 

At the onset of her illness she had several intervals when 
she seemed to be improving but m the 'i\ months preceding the 
present interview the condition has become much more severe, 
so much «o that sloughs have recentlv begun to appear in the 
stools m addition to the pus and blood For the past three 
months she has been confined to her bed She had consulted 
several phvsicians elsewhere and the diagnosis of chronic ulcera 
tivc colitis was made The so-called Bargen diplostreptococ 
cus was found m almost pure culture in her stools and an 
autogenous vaccine was prepared This was administered 
every other dav over a penod of a month starting with 'm cc 
and increasing gradiiallv to 1 cc Fiftv cc of a stock 'crum 
made by Mulford according to Bargen s directions were given 
intramusailarlv over a period of five davs but the only re- 
action was seven scrum sickness Tliere was no improvement 
whatever in the gmeral condition In addition to the diarrhea 
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which now averaged about ten passages a day she complained 
of severe headaches, weakness, migratory joint pains, palpita 
lion and dizziness 

In December, 1931, she developed some hemorrhoids to 
gether with a small fissure In April of 1932 an ischiorectal 
abscess formed which was incised and drained Following this 
a fistulous tract developed 



The patient was 'cnl to the hospital under our care for study 
and treatment on Julj 10, 10j2 Her general appearance at 
this time was that of an imdemoun'hcrl, dehvdnted individual 
who defmilcK pave the impression of being \ era sick She had 
lo t considerable wciplit The eves were prominent and pro- 
itiided giving the appeamnee of a hjperthjaroid state The 
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lungs were clear throughout, and the heart sounds were normal 
but rather rapid The abdomen was of the scaphoid type, very 
tender throughout but particularly so in the lower half The 
liver was enlarged 3 cm below the costal margin , it was smooth 
and not tender The tip of the spleen was ]ust palpable The 
blood pressure was 118/74 The skin was dry and parched 



Fig 179 — Resected colon with scattered areas of polypi 


The temperature was elevated and later proved to be of the 
septic type Examinations of the stools have been persistently 
negative for the dysentery group and no amebae were ever dis- 
covered Pus, blood and mucus were always present in the 
stools A basal metabolic rate was determined to be mmus 
one A fractional gastric analysis following an alcohol test meal 
showed no free hydrochlonc acid over a period of one and a 
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half hours ivith a total aaditv larying from four to twelve de- 
grees The blood count on July 11, 1932, showed a marked 
secondary anemia, erythrocytes being 2,700,000 and leukocjdes 
11,200 with a normal differential count The value for the 
hemoglobin was 42 per cent Roentgen examination revealed 
a spastic, irntable gastro-inlestinal tract mth changes sugges 
ti\e of chronic ulcerative colitis of the entire colon Sigmoid 
oscopical examination showed tlie typical picture of ulcerative 



Fig — PbolomicTOCTaph »boirlng pol>-pl of colon 


colitis and al=o a -iniall rectal ab^o-s and a fistulous tract Tht 
blood cultures were negative The \\n sermann and Kahn 
tests were negative Tlie unne was normal 

\s the result of these examinations wc were certain th it we 
were dealing with a rather severe case of nonspecific ulcerative 
colitis The treatmint consivievl of vest, transfusions, high 
caloric nonri'-.idm divt, calcium lactate and panthvmid cx 
tract 
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Since the patient’s progress was not at all satisfactory, 
surgical intervention was deemed advisable and on July 27, 
1932, Dr Harvey B Stone performed an ileostomy, appendec- 
tomy, and excision of the rectal fistula After a rather stormy, 
early convalescence, she responded m a very satisfactory man- 
ner to transfusions and to other general supportive measures, 
so that on August 17, 1932, she was able to leave the hospital 
in excellent condition to continue treatment at home She 



Fig 181 — Section showing the dilated glands of the mucosa of colon 


weighed at this time 108% pounds and her blood examination 
showed 4,000,000 red cells and 80 per cent hemoglobm She 
made satisfactory progress at home and returned periodically 
for examination 

In October, 1932, when she first returned, she had gamed 30 
pounds, weighing 138, and her bowels were moving only twice 
daily through the ileostomy opemng The proctoscopic ex- 
amination revealed a h5iperemic mucous membrane and a few 
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superiiaal ulcers The blood examination showed a total red 
count of 3,750,000 with a hemoglobin of 75 per cent 

On her next visit in January of 1933, she was doing very well, 
her weight being 134 pounds The blood examination was verj 
satisfactory, red cells bemg 3,800,000, hemoglobin 72 per cent, 
and the proctoscopical examination showed considerable im 
provement but there were still some supcrfinal ulcerations with 


FJ:; — *Vclkin hoivijic Infbmttulory ciudjtc In colon 


some mucopurulent exudate The fistulous area had complctelv 
healed leaving only a minor scar 

In May of 1033, «hc returned ngain when her condition was 
'till very satisfictorv She had one spell of diarrhea, brought 
on by worry over an illness of her father, but it was of brief 
duration At this time her weight was 133 The blood count 
showed a hemoglobin of 52 percent and a red count of 2,700,000 
As far as could be v isualized through the procto-copc the ap- 
pearance ot the bowel was much better and there were no actual 
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ulcerations but some scarring and some mucopurulent matenal 
were observed At this time it was thought advisable to keep 
the ileostomy open for six months longer 

In October, 1933, she reported a spell of bloody diarrhea 
following a “grippe” infection She was quite depressed over 
her condition for a while Her weight, however, remained 
satisfactory, 132 pounds Her blood still showed the marked 
secondary anemia, hemoglobin 56 per cent and the red blood 



rig 183 — Section of terminal ileum showing ileitis 

count 3,100,000 Moreover, the sigmoidoscopical examination 
revealed polyposis of the rectum and sigmoid Colectomy was 
considered advisable in view of this complication but the pa- 
tient was doing quite well and it was finally deaded to postpone 
this radical procedure for a short time 

In January, 1934, the patient returned, complainmg of hav- 
ing been greatly disturbed and embarrassed by uncontrollable 
bloody discharges from the anus This seemed to have been 
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aggravTitcd by another gnppal infection and the extraction of 
an infected wisdom tooth She had lost about 10 pounds m 
weight, was very nervous, restless and complained of having 
had to spend two to three hours at night passing these dis 
charges until she became exhausted and was unable to sleep 
aftenvard The blood examination at this tune showed a 
hemoglobin of 62 per cent and a red blood count of 3,500,000 
with a white count of 10,200 The procloscopical appearance 
showed the polypoid condition to be about the same as it was in 
the previous examination 

Principally on account of the danger of malignant transition 
of the polypi and also because the p itient was \ ery unhappj and 
unwalhng to go on with the ileostomj cup life, it was thought 
advasable to undertake the radical operation of colectomy 

Since the rectum was involved and in order to do away' wath 
the ileostomy Dr Harvey B Stone decided to attempt total 
colectomy with the transplantation of the terminal ileum into 
the anal region wath the hope of establishing some sphinctenc 
control by plastic methods She was readmitted to the hospital 
on January 26, 1934, and after due preparation including trans 
fusions the first stage of this plan was done on January 30, 
1934 The operation consisted of resection of the rectum and 
sigmoid terminal colostomy, and terminal ileostomy through 
the rectal sphincter The technic of this stage was as follows 
After routine preparation of the skin, a purse stnng suture 
wars laid about the ilcostoniv stoma in the right lower quadrant 
Tlicn following routine preparation of the abdomen with iodine 
and alcohol a low midlinc inasion was made The abdomen 
was found to be fairly free from adhesions Tlie sigmoid-colon 
was identified and the mesocolon inascd on either side from 
the liowel edge to the h-esc of the me^olon Tlie superior 
hemorrhoidal liraiich of the inferior mesenteric arlerv was 
idintifud with its accomp mv mg vun-, nnd clamped divideil 
and tieil Piritone-il met ion wa then carrieal forward and 
downward around thi anti nor reflection of the sigmoid Sig 
mold was ihi n ctiisheel and tieil off with liraiihal s,lt. at the |>omt 
of its original i nlations the bowel was then iliv ideal with ihe 
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cautery between the ties A left McBumey inasion was made 
and the proximal loop of colon was delivered through this open- 
ing where it was fixed with an Ochsner clamp and also by several 
sutures to the skin The rectum was then freed from the pelvic 
wall by blunt dissection just superficial to the periosteum All 
vessels were isolated, clamped and divided and tied as they 
were met This dissection was continued down into the pelvis 
until the levator muscles were reached Then a loop of ileum 
about 20 cm from the terminal ileostomy was identified and 
the mesentery of the ileum was divided in such a manner that 
the terminal anastomoses were not interfered with although 
the primary branches to that segment of bowel were divided 
As a result of this maneuver there was now a mobile loop of 
ileum measuring about IS cm in length The ileum was then 
doubly tied with braided silk at its ongmal pomt of isolation 
and divided between the ties with the cautery Both the distal 
and proximal ends were then carefully mverted with purse- 
string sutures and reinforced with mattress sutures The distal 
section of bowel was then dropped free into the abdomen The 
proximal loop was now sutured to the divided end of the sigmoid 
with mattress sutures of hnen after which it was carefully 
placed in the pelvis to avoid kinking or torsion The abdomen 
was then closed by two tlirough-and-through sutures and a 
sterile towel was clipped over the field Then with the patient 
in the lithotomy position and following routine perineal clean- 
up with Scott’s solution an inasion was made posterior to the 
rectum which was continued forward to divide the rectal sphinc- 
ter Anal mucosa was then freed from the skin and sphincter 
muscles Then the levator muscle on either side was identified 
and divided between clamps Dissection was continued up- 
ward until the freed rectum and sigmoid could be delivered 
into the incision The rectal sphincter was closed with inter- 
rupted sutures and the section of ileum was gently pulled down 
until bowel with good circulation showed through the sphincter 
The ileum was fixed m this position to the skm margin Two 
drains were now placed posterior to the ileum up into the pelvis 
and a tight gauze dressing was applied The patient was then 



miOPATmC ULCERATIVE COLITIS 1653 

placed flat on the table again and the abdomen was completely 
redrapcd and with another set of instruments the braided silk 
sutures were severed reopening the abdominal incision The 
ileum seemed to he cjuite loosely in the pelvis and with the pa- 
tient in high Trendelenburg position the peine pentoneum was 
sutured to the mesentery of the ileum on either side The ab 
domen was then quickly closed The patient stood the opera- 
tion exceedingly well She began to show some evidence of 
shock during the penneal portion of the operation because blood 
lost had been moderately heavy A transfusion u as started at 
this point and at the conclusion of the operation her condition 
v.as fairly good Operation time was about two hours and fortv 
five minutes from the tune of the initial inasion until the ab 
domen was dosed The purse-stnng suture was then removed 
from the old ileostomy stoma and an Ochsner damp which was 
dosing the terminal colostomy was indudcd in the dressings 
Follonang the operation, the patient had a rather stormy 
time for a few days but after this she reacted very nicely, began 
to take fluids by mouth, the pulse improved and her general 
condition was more satisfactory Several transfusions were 
given at five-day intervals There was some elevation of tem- 
perature in the cvemng and the blood showed a hemoglobin of 
50 per cent but the red count was 4,560,000 About two weeks 
after the operation, fecal matter began to be discharged from 
the vagina On examination it was found that the ileum was 
deficient up to about 1 inch except at one point where it reached 
tlie anus and adhered This gave nsc to 3 communication be 
tween the large space from which the rectum was removed, and 
the V agina through a communicating fistulous tract A rubber 
tube vvTs inserted in the ileum for the purpo'C of ailowing 
mucosa to grow downward Dilute hydrochloric aad packs in 
the vagina were used for a while and tlic space posteriorly was 
irrlgalcd periodically The patient 'cemed to be improvang 
slowlv but on March 4, 1934, «hc became very listless, tem 
pcraturc rose to 1&4'’ T in the evening, pulse became rapid, 
she refused to cat and seemed to be failing rapidlv This phase 
lasted for a few days but again she rc'-ponded in a gratifyang 
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manner to transfusion and intravenous glucose Following this 
period, she steadily gamed strength, the mucosa of the ileum 
had grown down all around, the posterior space was clean and 
the communicating fistula wiUi the vagina had healed When 
discharged, on April 21 , 1934, the patient was gaining weight, 
her general condition was good and three or four formed stools 
were passing through the terminal ileostomy daily with fair 
control 

She returned to the hospital on May 28, 1934, for observa- 
tion and possible completion of the operative program Dunng 
the interval at home she had not been very well on account 
of constant discomfort around, and frequent discharges of 
fresh and clotted blood from, the colostomy opening She also 
complained of pain and discharges from the rectal region She 
had an evening elevation of temperature since she left the hos- 
pital and for the past three days, attempts to swallow have 
caused marked gagging although she was not nauseated and 
did not vomit Her mother reports that she has been very 
nervous and ternbly discouraged 

The general condition of the patient at this time was fair 
The blood examination showed her hemoglobin to be S5 per 
cent, erythrocytes 3,420,000 and the leukocytes 9750 with a 
normal differential count The unne showed a famt trace of 
albumin, with an occasional red blood cell, clumped white blood 
cells m moderate numbers and no casts The anal area was 
healing satisfactorily and there was some sphmctenc control 
present On account of the picture presented at this time it was 
thought best to proceed with the final stage of the operative plan 
Transfusion of 500 cc of citrated blood was given on May 30th 
and again on June 5, 1934 On June 7, 1934, the following op- 
erative procedure was done 

After routine preparation of the abdomen with iodine and 
alcohol, an incision was made through the skin about the temunal 
colostomy and with strong traction on the terminal colon 
the bowel was freed suffiaently to mvert and close its end 
The end of bowel was carbohzed and treated with alcohol and 
then covered with a gauze sponge After this the mobilized 
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tenninal colon was pushed back into the abdomen and the left 
SIcBumey incision packed wth gauze Drapery was remoied 
and again following routine preparation with redraping and 
change of gloves, gowns and instruments a midhne incision 
was made about 20 cm m length with its center at the umbilicus 
On opening the peritoneal cavity the abdomen was found to be 
surpnsingly free from adhesions The small bowel was packed 
over to the nght side of the abdomen and with moderately strong 
traction on the terminal colon, the mesocolon was clamped and 
divided until it was mobilized to the splenic flexure At this 
point all clamped tissue was tied and then the abdominal gauze 
was changed so that a good exposure of the splenic flexure of the 
colon could be obtained Pentoneal folds were divided between 
clamps, and the splenic flexure of the colon delivered into the 
incision Once again all clamped tissue was tied and then the 
transverse colon was divided from the omentum and from the 
transverse mesocolon by the clamp and cut method, until the 
hepatic flexure of the colon was reached The clamped tissue 
of the omentum and transverse mesocolon was then transfixed 
and tied At each stage of delivery of the colon a braided silk 
suture was placed around the freed bowel to control back bleed- 
ing The hepatic flexure was then delivered in a manner similar 
to that used in freeing the splenic flexure, care being taken not to 
injure the duodenum After the clamped tissue of the hepatic 
flexure had been tied the ascending colon and cecum were then 
freed by dividing the lateral peritoneum and clamping the ves 
sels before their division About the cecum a large abscess 
cjivitv was found which contained a large amount of thick colon 
bacillus pus and which 'eemed to penetrate dowai into the cavitv 
of the iielvis The mesentery of the small terminal portion of 
the ileum which was continuous wath the cecum was then 
clamped and that portion of bowel rcmovcrl All clamped tissue 
wn« thin tied and then the niesentcrv of the portion of ileum 
whicli had compo-ed the terminal ileostomy stoma was divided 
betwein clamps and that portion of ileum was everted through 
the stoma and div idl'd from the skin Into this right Mcliurnev 
incision threi dgaret drains were placed one of which went 
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down through the perforating point in the pelvis and which is 
marked with a suture The other two drains were placed down 
into the granulating area of the abscess cavity An additional 
dram was placed down to the abscess cavity from the lowermost 
end of the midline incision which incision was rapidly closed as 
above A cigaret dram was then placed down through the left 
McBurney incision at the site of the old colostomy, after the 
gauze pack had been removed, and this opening was partially 
closed with interrupted sutures The patient was considerably 
shocked during the progress of the operation but her condition 
improved after receiving 500 cc of citrated blood and she was 
m fair shape when she left the operating room 

Following the operation the patient vomited constantly, ex- 
treme hypersensitivity of the abdomen developed, the tempera- 
ture gradually rose to 105° F and the pulse became rapid and 
thready Digitahzation, intravenous sahne and glucose brought 
only temporary rehef Despite the use of cardiac stimulants, 
oxygen tent, and binding of the extremities, cyanosis appeared, 
breathing became more and more shallow, spasmodic twitchmg 
began, the cardiovascular system collapsed and the patient 
died on the third day after operation 

The following is the report on the operative specimens as 
descnbed by Dr Vernon H Norwood, the pathologist (The 
Church Home and Infirmary Pathology No 14642 ) The 
specimen received from operation January 30, 1934, consists of 
a segment of mtestine 20 cm in length There is an abundance 
of fat on the pentoneal surface which measures 3 cm m 
thickness The mucosal surface shows numerous polypi of 
varying length up to 1 % cm These polypi are of narrow cahber, 
averaging 3 mm in diameter bemg attached by a narrow pedicle 
The tumors vary m number, averagmg at the central end of the 
segment more than 20 per cm of length The distal end shows 
cutaneous tags mdicaUng the anal margm The mucosa be- 
tween the polypi IS of a rather edematous appearance but shows 
no ulceration The muscular layers are of normal appearance 
Operation June 7, 1934 (Pathology No [Church Home and 
Infirmary] 14967) The specimen shows a piece of the large 
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intestine 112 cm In length, varying in diameter, in the unopened 
state, from 2V: to 4 cm The fatty Ussue of the peritoneal sue 
face IS of normal appearance About the cecum tags of old 
adhesions are found, ivith an area covered by grayish exudate 
which suggests the wail of an abscess cavity Attached to the 
cecum 13 a segment of ileum 1 S cm in length, the cephalad end of 
which IS smoothly sealed off At the time of operation, the 
segment contained a grayish purulent looking exudate. On 
opening, however, its mucosa was well preserved and free from 
congestion, with a normal appearance The mucosa of the 
colon was rather edematous throughout and had a smooth ap- 
pearance, except for the polypi similar in size and appearance 
to those found in the previous speamen They were less 
abundant, howeier, being found in greatest numbers in the 
transverse colon and to a lesser extent in the descending colon 
The mucosa of the transv ersc and descending colons was thrown 
into longitudinal folds, apparently by muscular contraction 
Polypi were almost completely absent in the ascending colon. 
No ulcerations of the mucosa and no diverticuli were found 
Microscopical Examination — Microscopical sections 
from both specimens show a similar appearance There is a 
diffuse Inflammatory reaction visible, even in the subserosal tis- 
sues and fat which shows a rather sparse distribution of both 
polv nuclear and mononuclear cells, w ilh the former predomimt 
mg The muscle layers show normal development, and preser 
nlion, but the fibers of the inner layer seem somewhat separated 
as if by an edema Here the same diffuse distribution of in 
flammalorv cells is seen, while between the circular and the 
longitudinal layers, scattered foa of polyaiuclear leukocytes 
arc found, whidi in places tend to assume a perivascular dis 
tributlon The submucosa is ev crywhere thickened and fibrotic, 
with an edematous separation of the fibrous masses in most 
areas Solitary lyanph follicles here and in the mucos.a arc 
large and abundant, but there arc niso man\ small foci of 
mononuclear colls of plasma cell tvpc with a slight admixture 
oi polynuclear cells These foci are not cspcaalh grouped 
alwiit the blood ve-sels The most characteristic changes are 
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seen in the mucosa which is thickened and irregular The 
mucosal stroma is edematous and is heavily infiltrated with cells 
chiefly of plasma cell type The edematous tissue is thrown 
into elevated folds which in places project as polypi, into which 
a supporting stroma of submucosa containing greatly dilated 
blood vessels extends The glands are large showing greatly 
dilated lumina, often with markedly distorted outlines, some- 
what suggestive of the picture of a hyperplastic endometrium 
Many of these dilated glands are filled with mucoid matenal 
and masses of polynuclear leukocjdes Much exudate of a 
similar nature is adherent to the surface of the mucosa The 
epithelium of the glands is of low columnar type with many 
goblet cells The dilated glands in the polypoid masses super- 
ficially suggest an adenomatous hyperplasia but considerabon 
of the degree of edema, hyperplasia and stretching of the 
mucosal stroma would suggest that possibly the glands were 
dilated by the stretching process rather than by an actual in- 
trinsic hyperplasia The diagnosis was subacute colitis with 
multiple polypi of the mucosa 

In summary, the salient features of idiopathic chronic ul- 
cerative colitis are reviewed and an interestmg case report pre- 
sented in which an unusual surgical approach was employed 
The attempt at total colectomy with terminal ileostomy through 
the rectal sphincter was made with a full realization before 
hand of the nsk involved The circumstances in the case, the 
msistence by the patient that life with a fecal cup was not worth 
living and the presence of multiple polyposis with the ever- 
present threat of malignant transition justified this radical pro- 
cedure In this instance the end-result was very unfortunate 
Perhaps with improvement in the techmc this method may prove 
more successful in similar cases in the future 
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BEHAVIOR PROBLEMS OF THE PEDIATRICIAN 

The behavior of children is a topic that has never given 
plij-sicians much concern, except as it interfered with the child’s 
taking of mediane, or remaining in bed or submitting to phvs- 
icnl e.xamination Tlic contributions of psychologv to the 
bchavaor of childhood have aroused little medical attention 
becnii'e of the traditional beliefs that the mind of the child be- 
longed to the clergj and teacher, and the bod> of the child was 
the doctor’s province The effect of states of mind on bodih 
conditions in children has not until recent vears attracted med 
ical attention because phvsicians have not been interested in 
mind hod} relationships in cither grown ups or children This 
failure to rccognirc the practical value to the practitioner of a 
ivorling knowledge of how mental strains register in “nerves” 
and badness of diildhood has closed to the doctor a wealth of 
helpfulness which he alone is capable of giving to parents and 
teachers Badness has been considered purel} as a matter of 
clhical iiioinent, and not as a matter of scientific interest in wh} 
the child behaves as he docs In like manner, “nencs” which 
have lietn for vears a dark chapter in medical saence with 
growTi ups have been thought of in equallv obscure terms as 
Ihia appear in childhood ‘Nerves" m growai up and child 
an wont to be thought of b} the practitioner as little white 
trings which come dowai from the brain and out to the bodv and 
ntaal to be lightened with fresh air and re-t and food and tonics 
just as the violini ! tightens the strings of his instrument to 
bring out better harmonics Now nerves do lool like littli 
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white stnngs when one dissects them, and when the physiaan 
comes upon them m their handicaps of infantile paralysis and 
Little’s disease and conditions of intracranial pressure with or 
without convulsive manifestations On the other hand, the be- 
havioristic component of nerves is something which appears in 
the child’s total behavior and something which cannot be evalu- 
ated and treated m terms of a lesional pathology Nerves and 
badness are of saentific mterest in that they represent the 
strains of environmental mfluences on constitutional endow- 
ments poorly adapted to meet these strams As physiaans we 
have grown to teach the layman to ask whether “nerves” and 
badness are the result of heredity or environment Our real 
job is to teach parents and teachers and ourselves to ask in any 
given problem of “nerves” and “badness” the following ques- 
tions 

1 'WTiat kind of constitutional stuff — ^intellectual, biological 
and temperamental — is this child or adolescent made of? 

2 What environmental and educational process offers any 
given constitutional endowment its best chance of growth and 
development? 

In arriving at answers to these questions we can avail our- 
selves of two groups of facts First, the facts obtamed from the 
tests of hfe which represent the way any given child and adoles- 
cent has reacted to the environment of home and group con- 
tacts and the passmg of grades in school Second, the manner 
in which any growing organism reacts to saentific tests of m- 
telligence and physiologic funcUonmg We have no scientific 
tests for emotional adaptation 

The physiaan m the past has not thought clearly along these 
lines, but has had a vague idea that if you could get a child 
through teething and acute mfections and on the school tow- 
path this child would somehow or another come out all nght m 
the end, espeaally if he got past that monumental guidepost 
knovm as puberty The medical rmnd has very imperfectly re- 
alized what a great variation there is m the developmental possi- 
bihties of childhood Until the mtelhgence test was put to- 
gether m 1911 the only intellectually backward child that the 
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physician hnew about was the idiot and imbeale whose vacanaes 
were so apparent in dropping 3aw and empty eye that medical 
science diagnosed the condition by the inspection of one swift 
glance. The intelhgence test which is one of the great outstand 
mg contributions to child health of our century has discoiered 
for us a wealth of variation in child and adolescent intellectual 
capaaties existing in human material which loolvs perfectly well 
put togctlicr on the outside. For example, intelligence tests 
show us, at a conservative estimate, that 25 per cent of school 
children are mentally retarded — t c , that no matter how much 
intensive education they are e.xposed to they can never develop 
intellectually beyond eight to twelve, or twelve to fourteen y ears 
of age Looking at the bodily configuration of these individuals 
one may easily tliink that they fail m classes and lag behind their 
fellows in other ways because they arc lazy and do not try The 
first group is not even junior high school material They de 
mind a specnl type of educational process of opportunity class, 
vocational class, and other modifications of the regular cur 
rlculum after they reach that point in their school career when 
they can go no further because they arc beyond their intellectual 
depth If parents and teachers force these boys and girls be 
vond their intcllcctuil capaaties the victims of this forcing 
process will do one of two things, according to their tempera 
ment If they arc outgoing, aggressive, energetic organisms, 
they will seek satisfaction and enjoyment in some other place 
bc-sidcs school recruiting the ranks of truancy, and eventually 
drifting into delinquency If they arc of a shy , in growing, 
sensitive doale temperament, they will brood over their fail 
ures retreat more and more into themselves, and eventually 
drvelop a wealth of nerves with a wide variation of symptom 
ntologv In other words, ‘ncrvca" and “badness" may repre- 
sent the strain of a Mack true! load of teacher and parent am 
bitions and »tnv ings thru't upon a Ford cha.s5is of constitutional 
capaaties The first step then when the phv sicmn is confronted 
with poor mental and social health in his voung patients is to 
go almut i logical scientific diagnosis of whv the individual 
beluavi-^ as he dors If he cannot islimate the intelligence 
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capacity himself, he should send the child to some psychological 
clinic which can do it for him The public is rapidly getting 
out of that period when they will long remain satisfied with 
medical platitudes that Mary is too nervous to stay in school, 
and must be taken out until puberty, that if the parents would 
only get busy and understand John all would be well The only 
treatment is to ascertain John’s intellectual capacities first of 
all and see whether he is being pushed beyond his depth Head 
aches, vomiting, palpitation, crying spells of one sort or an- 
other, imtabihty, truancy, stealing, sex experimentation are a 
few of the symptomatic bodily and temperamental protests 
which the growing organism puts out against strains of hfe 
which are too great for him to meet as a so-called “average 
child” and “adolescent” are expected to meet them The phys- 
ician can no longer trust even the most expensive, socially ex- 
clusive and intellectually “high-brow” private school to give 
an adequate opinion on a child’s intellectual capacity unless that 
opinion IS backed up by a psychological and an educational 
performance test Too many private schools force parents to 
tutor their offspring ivinter and summer as part of a forcing 
system with college and university as its goal Having discov- 
ered the intellectual incapacity the only wise and safe pro- 
cedure is to take a firm stand and point out clearly to parents, 
and if need be to teachers, that tlie child’s mental health lies 
only in reheving him from having to be forced to keep up to 
educational standards beyond his capacity, and to urge that he 
be given an opportumty to grasp other educational processes 
that are suited to his handicaps 

There is a second constitutional endowment which the 
physician is continually called upon to treat, and that is the 
handicaps of what we rmght speak of as a neuropathic constitu- 
tion Such children are born with a different biological endow- 
ment than their fellows They are frequently of an asthenic 
habitus — ^lean, skinny, small-boned, prone to catch every infec- 
tion, hypersensitive not only to foreign proteins, but to strains 
of environmental situations and the pushing of competitive 
struggle in school hfe As protests against these strams they 



DEIIA^^OR PROBLEMS OF THE PEDUTRICIAJs 1 667 


arc wont to develop a wealth of sjariptomatologj. — rumination 
in infancj , eczema, bed wetting night terrors, stammenng, 
asthma tics choreiform manifestations, mucous colitis, attacks 
of pylorospasm, spastic colon, not to mention seizures of shaking 
and trembling and “going all to pieces ” We have no so-called 
“pathologj” to account for these symptoms Sometimes the 
organism may show protein sensitivity, and sometimes it does 
not In the majontj of cases the intellectual equipment is 
a\cragc and even precocious The temperament is as a general 
thing high strung, sensitive, edgv, intense Here are children 
and adolescents who require much more sleep than the average 
biological endowanent, who cannot attain weights that arc ideal 
on charts for their height and age, whose whole biology is as 
mercurial as their temperament In short, they seem to be put 
together the wrong wav from a nervous system standpoint, and 
there is nothing we arc able to do about it Perhaps it is their 
autonomic nervous system which is at fault Be that as it may, 
no power of medical science can make them over, and our job 
is first of all to recognize their constitutional biological limita 
tions, and second to teach them early to live with these limita 
tions without tn mg to make Uicni'elvcs over From the school 
standpoint they arc very frequently mismanaged because their 
eagerness to please and their energy and their good intellectual 
equipment intrigues the school into encouraging them to skip 
grades, to take prominent parts in public czercises, to compete 
for prizes and awards whidi keep them continually stirred up 
In a state of emotional unrest It is not enough to worry them 
during the 'chool vear but thev mmt be put through the mill 
of music lessons, dancing classes and summer camps, w here thev 
arc again erposed to competitive struggle in athletics and social 
prowi'^s It is useless to treat an asthmatic child with serum 
when he is exposed to an environment that never allows him 
to relax On tin other hand cquallv important wath the 'erum 
IS nii-diral insist! nec on the child s bting taught gixid habits of 
emotional control The asthmatic child for example, is so 
pitied In Ills parents and doctor and teachers that he Is al 
lowed to have Ills owu wav in even dilail lest he get an attack 
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of astlima Wittingly or unwittingly he drifts into the habit of 
utihzing his neuropathic tendencies to wheezing, or coughing, or 
vormtmg to control environmental situations and get what he 
wants The result is a vicious circle which can only be broken 
by the physician’s attacking the behavior problem frankly, and 
insisting that this child be taught the same principles of social 
responsibihty for the rights and pnvileges of those around him 
that his non-neuropathic fellows are obhged to follow Here 
again it is futile for the physician to hand out platitudes about 
waiting till age brings about a change in behavior There is no 
magic about puberty or adolescence that will make over the 
spoiled behavior of a neuropathic child In fact age bnngs 
with it the momentum of mcreasing energy and increasing emo 
tional urges Making allowances for the temperamental annoy- 
ances of the neuropathic child with the therapy of temporizing 
merely postpones the day when society and the world of wage- 
eammg and family formation and group hfe demands that the 
neuropathic fits into the social group just as any other person 
In short, the trainmg of such a child, or adolescent, in learmng 
his limitations of fatigue, and competitive stnvmg, and in learn- 
ing early to manage his instincts and emotions cannot be begun 
too early To neglect it may give us on the one hand a hfe-Iong 
nervous invahd, and on the other hand a petulant, eccentric, 
explosive grown-up who is a source of misery to himself, and a 
nuisance to all with whom he is associated 

A third pomt of differentiation of the constitutional stuff 
out of which the child is made has to do with the temperamental 
eqmpment, or disposition Temperament, or disposition, is a 
matter which our profession has been wont to leave to rehgious 
education and schools We have bad the notion that one kmd 
of temperament could be easily converted into another through 
a httle effort We have not realized the senous importance of 
the temperamental set-up with which we are bom Psychology 
IS telhng us that roughly speaking we may divide temperamental 
endovraients into two groups — the outgoing and the mgrow- 
ing The outgomg temperament is one whose emotions and in- 
stinctive performances are quite objective You see the flare- 
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up of anger, the outburst of tears, the expression of joyousness 
with all their modifications, plus, or minus, as they are ex- 
pressed m the words and actions of their owners It is a kind 
of temperamental equipment which lends itself readilj to modi 
fication all the way along We can teach, or try to teach, the 
child how to control his anger and not strike out with his fists 
We can teach him how to tone down his ecstasy and modify his 
sulking and down hcartedness On the other hand, when we 
come to deal mth the ingrowing temperament we are baflled 
because we cannot get at its manifestations It is shy, docile, 
quiet, timid, not assertive, uncommunicative and prone to get 
its emotional satisfaction not out of the world of reality so mucli 
as out of the world of phantasy and da\ dream It is so sensitive 
to the rough give and take of social contacts that it cannot meet 
them and take part in them, and therefore retreats into disguis 
mg expressions of its real emotions It does not care for play 
or mixing with others, and therefore it early develops a feel- 
ing of inadequacy in human relationships Coupled with this 
anaerobic disposition is usually a strong undercurrent of con- 
scientious striving which keeps the personality ill at case Such 
a child and adolescent does not give home and school much 
trouble because it is not forever trying to register itself on the 
environment Therefore environment lakes the individual for 
granted and goes along molding it according In respective 
standards of what it should do and be Teachers find such a 
child a joy in the classroom because it tnca, hard and is never a 
disciplinary problem In like manner parents regard such a 
boy or girl as the easiest one of the flock to raise because it nev cr 
gives them a moments anxiety It does not steal, or he, or 
fight, or break windows or run anav, or plav truant It is a 
good child But as the v cars pass no one 1 nows what is going 
on in the growing organism’s mind till under the strain of somi 
pressure of school, or social or vocational standards against 
which the individual makes no objective protest the growing 
creature begins to grow more 'cclusive, «tand-ofiish, asocial and 
perhajis plain queer \l this point in its life the damaging 
proccs«cs of the ingrowing persnnahtv arc frequently dc- 
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veloped beyond the point -where they can be modified Habits 
of food and recreation drop out Lassitude appears The 
adolescent sits about or stays in bed longer and longer, and 
gradually ceases to display active interest in the world going 
on about him Tonsils are removed, teeth are straightened, 
glands rejuvenated, and calcium administered witliout avail 
It IS over just such thresholds of unrecognized and misunderstood 
personality endowments that the dementia praecox reaction puts 
in its appearance The mental hygiene treatment of such a con- 
dition must involve an early recognition of the temperamental 
ingredients of the endowment Parents and teachers must not 
go along taking these temperaments for granted, but must early 
adopt ways and meeins of trying to draw out the child m play 
and social contacts little by little toward a goal of early estab- 
hshing in him a sense of enjoyment in his contacts with others 
Our systems of play from nursery school on are too much con- 
cerned with featuring play for the few who excel in its activities 
and thus shed glory upon the school body Even the most ad- 
vertised pnvate school rarely ever considers a play life for every 
child, or sees to it that he is studied as carefully from this as- 
pect of his educational process as he is from purely academic 
standpoints Science finds it more or less impossible to mate 
an mgrowing temperament outgoing But it can teach us how 
to make both temperaments more aware of their respective pos- 
sibiUties for a reasonably all-around personality development 
In the foregoing paragraphs the writer has tned to set 
forth a few pnnciples underlying a logical and commonsense 
saentific approach to an understandmg of childhood activities 
as beha-vior in contradistinction to judgment passed upon them 
as conduct With these pnnaples in mind the physiaan can 
arnve at some sort of guidance in his practice, and at the same 
time he spared the complexities that now confuse the field of 
psychiatry by reason of its youth Psychiatry is a branch of 
departmental knowledge that is struggling to find order out 
of the chaos of several different points of view which claim to be 
panaceas for all behavioristic ills There are the endocrinolo- 
gists who would have us believe that behavior is the sum total 
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of glandular balance, and that if we could but find the key to 
pol> glandular harmony childhood would start on the road of 
perfection And there is the school of psychoanalysis that 
would have us believe that eternal salvation in the sphere of 
human relationships lies in capturing the \aganes of the libido 
And there is yet another school which would have us put our 
faith implidty in foa of Infection, maintaming that all aber- 
rations of human behavior have their source In pus somewhere 
in the system \Vc should strive in our stable thinking to render 
unto ghnds and libido and focal infections and habit training 
and constitutional endowment and enidronment the things which 
in each individual case offer us helpfulness in any direction 
But we shall fail to sec the forest because of the trees if we dedi 
cate our thinking exdusiiely to any one point of view Plants 
and animals can be depended upon to develop with reasonable 
cienness from seed to flowering maturity, but the human being 
IS far too complex in his organization to be depended upon to 
dcselop according to set patterns which any saentific theory 
lays down lor him It is therefore unwise to classify children 
an\ more than grown ups into groups of normal and abnormal 
It is only when we think in terms of \arying degrees of normality 
that we become constructue m our diagnosis ind treatment 
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ARTHRITIS IH CHILDREN 

In discussing arthntis, ivlicthcr it be in adults or children, 
we must always recognize that arthntis is a broad term cover 
mg all forms of joint irritation and inflammation, and is, there- 
fore, quite vague and indefinite when used alone Arthritis 
merely denotes a joint lesion, and we do not gi\e it diagnostic 
value unless we quilifj the term "arthntis” b\ some spcafic ad 
jective of etiologic character, such as tuberculous, luetic, etc. 
MTien dealing with clinical matenal let us trv to be equally 
honest with ourselves and our patients, and refuse to give or 
accept arthntis as a diagnosis without qualifying it as ac- 
curate!} as our sacncc or skill will permit Tumor albus and 
cotalgia no longer satisf} us though siatj years ago they rep 
resented as complete a diagnosis as the cliniaan of that day 
could offer Some of our present clinical diagnoses may seem 
nearly as crude within the next half century Rheumatism with 
Its honest vagueness seems to me preferable to arthritis wath 
its pseudoscientific Grcann itus jicst ns white swelling and hip 
disease were better than their Latin counterparts 

In the study and treatment of the arthntides we Iiave made 
great progress to date but there is much vet to be solved, and 
unless we maintain a lively dissatisfaction wath the state of our 
knowledge advainccs will be slow Ilavang made our prcliminarv 
point on the general subject of arthritis, let us ex.aminc the 
factors making the Joint diseases of children a rather different 
problem from adult aitlirit ides 

ISIJ 
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1 Congenital Defects and Abnormalities.— The pres- 
ence of these in children give rise to a type of joint change not 
met with in adults except in the final stages As examples of 
this let me cite two dissimilar conditions 

(a) Congenitally dislocated hips which cause a wandering 
of the acetabulum or new socket formation m the ilium and dis- 
tortion of the femoral head which lead to gradually increasing 
irritative reaction and a true mechamcal arthntis 

(d) Hemophiha, in which the acutely painful and blood- 
filled joints suffer permanent damage and pathologic lesions 
soon demonstrable even in x-ray Though not a deformity this 
inhented diathesis falls into the congemtal group of arthntis 

2 Nutritional Disturbances — ^These play a great r61e 
in childhood and get less important as growth wanes and main- 
tenance demands are all that have to be provided for Scurvy 
primarily and rickets secondanly affect the joints and their 
function Acute or chronic joint irntation and disability follow 
in the wake of these two important nutntional diseases The 
results of them not uncommonly reach a point where even 
pseudoparalysis is seen 

3 Growth — ^The growth processes active m childhood 
make the bony structures entering the joint more plastic than 
in adult life So they give rise to a group of epiphyseal or 
growth disturbances with joint manifestations, such as Legg- 
Perthes disease, femoral epiphysiolysis, Kohler’s disease, 
spinal epiphysitis, etc This is a most important group to iso- 
late from the general indefinite mass of arthntides and a group 
hmited to childhood 

4 Directly Inhented Disease — Lues is the outstandmg 
example of this Congenital sj^ihilis with its great affinity for 
the bones and joints m infants and children presents a chmcal 
group of pnme importance, while m the adult the bone and joint 
lesions of acquired lues are much rarer and relatively benign 

5 The Prevalence of Acute Infectious Disease m 
Childhood —This factor coupled with the relatively low resist- 
ance of children accounts for the greater mcidence of acute pyo- 
gemc arthritis in children — streptococcal, staphylococcal and 
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pneumococcal In fact the only acute joint infection seen more 
often in adults than in children is the gonococcal, the reason of 
uhich IS obvious 

6 The Mode of Life — A child lives under very different 
conditions than docs an adult The baby in the crib ivith an 
infected caretaker, or a small child crawling about the floor and 
putting objects found there m its mouth, can pick up oier- 
whelming infections that an adult would escape in the same sur 
roundings This accounts for the large incidence of tuber 
culous arthritis in children as compared to adults The soil is 
\irgin and rich, the seed profusel> sown so the harvest of ill 
IS earlj and abundant 

The above six categories deal with factors favoring the m 
adence of certain specific kinds of arthritis m children Let us 
now reverse our point of vacw and seek out factors absent in 
childhood which serve to make adults susceptible to other 
specific varieties of joint diangc In considering arthritis in 
children one can automatically diminalc from consideration the 
following tvpcs of arthritis quite commonly seen in adults 

1 Degenerative changes resulting from senescence or 
prolonged wear and tear, of which the very common and out- 
standing example is hj-pertrophic or osteo-arthntis 

2 Metabolic disturbances such as gout and osteomalacia 

3 Neurotrophic degenerative lesions of sj'Tingom>eha 
and tabes — the Charcot joint 

4 Neoplasms — The neoplasms of childhood arc diaph 
j'seal conditions scarce!) ever invoKang the joint while both 
pnmaiy and metastatic neoplasm arc found in the joints and 
spine in adult life 

However it is not among tho'c casci of arthritis in which 
the ctiologic factor is rcadil) discoverable that the chief diag 
nnsiic and therapeutic interest lies In children, as in adults, 
it 15 the ob'curc and unknown that both challenge and fa'dnate 
us Therefore, let its pass on from the cares in which our dm 
ical and bboraton tests can establish the cau alive factor, for 
in them the raad to thcripv is well marked bv the -ign posts 
of the written text and the footprints of our prwlccc'sors and 
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colleagues Rather let us turn into the wilderness of arthntic 
cases whose cause and treatment are still vague, and speculative, 
and try to find what light we can to gmde us through its dim twi- 
hght It IS fatal to the successful handling of arthnUcs to try 
to pigeonhole cases of this vague group into neat compartments 
and subject aU cases in the same compartment to the same 
therapy or regime, a procedure much too frequently attempted 
Salicylates may give a measure of relief to most cases of this 
type, but that does not mean that the cases are all ahke The 
psychiatrists who use sedatives in most of their cases do not 
lose sight of the fact that each mental case is a distinctly in- 
dividual problem The same absolute individuality is true of 
arthritics Therefore, while we may find certain titles con- 
venient, such as Still's disease, infectious arthritis, etc , let us 
keep our heads clear and be analytical enough to pursue an in- 
dividual course for each patient 

A few case abstracts might serve to illustrate this diversity 
to be found in arthritic children, and explain why one must 
acquire experience and yet retain elasticity in deahng with such 
problems 

Case I — V H , white female, aged eight years Admitted 
to Children’s Hospital School, March, 1930, discharged August, 
1933 

Diagnosis — Still's disease 

Faintly History — ^Negative 

Past History — ^Negative to onset of present illness except 
measles and whooping cough Also had injections against 
scarlet fever 

Present Illness — Onset at four years of age with pain and 
swelling in metatarsophalangeal joints of nght foot Next left 
wnst and then left foot and right foot became similarly swollen 
and tender Shght daily temperature elevation Constipated 
Continued up and about 

Tonsillectomy and adenoidectomy done for possible focal 
infection shortly after onset of disease, 1926 No effect 

November, 1929, had extension of process to knees with 
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pain, and child became bcdndden and knees contracted Neck 
became sore and sUCt also 

Treatment prior to admission (1) Tonsillectomy and 
adenoidectomy, (2) vacane from organisms cultured from 
stool, (3) “glandular" vaceme, (4) osteopathy — massage and 
light 



FifT ISl— Caw- I Finitonn fncHini; ol many joints — muwlc alxrpli> Control 
ol deformit) by fpllnllnj; 

physical Education —VooiXy nourished Fingers, ivnsts 
feet and knees sMollen tender and contracted No redness and 
onlj slight local heal o\cr joints Head no'c and throat teeth 
necl and lungs negathe Heart ncgatiae \bdomcn — li\cr 
palpable, not enlarged Spleen not palpable Moderate gen 
iral glandular enlargement 
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Hemoglobin, 75, white blood corpuscles, 7500 Tempera- 
ture 99 2° F 

Skin sensitization test done with mild positive reaction to 
one strain of nonhemolytic streptococcus, later used for vaccine 
TrcatmcJif — Rest Dietary upbuilding Cod liver oil, etc. 
Splinting and traction for contracted joints Massage, active 
and passive motion to stiffened joints Hydrotherapy 

Vaccine therapy to strain to which she was mildly sensitive 
Excision of gland for culture negative 
Protein shock and desensitization 
Heliotherapy and carbon arc light 
Colonic irrigations and supervision of ehnunation 
Progress — Slow progress of the arthntis so that despite 
temporary improvement from time to time patient was dis- 
charged in worse condition than on admission and was taken 
into the “Home for Incurables ” 

Dtscusstou — ^All efforts directed against the disease failed 
in this case as did all efforts to build up resistance of the patient, 
and the course was a slowly downhill one There were few leads 
in the history and physical findings gave little mdication as to 
cause or mode of therapy Not a true Still’s disease in that 
sudden exacerbation and temperature flares were absent A 
brand that could not be saved from the burning 

Case II — ^T hi , white female, aged two years Admitted 
March, 1927 

Family History — ^Negative 

Past History — ^Negative except for otitis media at one year 
Present Illness — Onset nine weeks ago Coryza, convul- 
sions, fever and restlessness Admitted Johns Hopkins Hos- 
pital Nasal discharge, cough, purulent conjunctivitis, draming 
ear Temperature 100 4° F Semicomatose Cervical rigidity 
Kernig positive 

Diagnosis — Tuberculous menmgitis? Otitis media? 

Spinal fluid proved clear and symptoms subsided, but left 
knee joint swelled and patient crawls instead of walking 
Transferred to Children’s Hospital School 
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Physical Exammalwn — ^Vision poor Head, neck, nose and 
cars negative Heart and lungs normal Abdomen negative 
Spine and extremities negative except for knees Both knees 
swollen wath flexion deformity Tender to touch and motion 
No local heat Fluid plus, plus Svnovia plus, plus, plus 
Temperature 99 -100” F 

Trcalmciit —Rest with traction to overcome deformity 
Later physiotherapy as inflammation subsided General up 
building measures 

Later had acute tonsillitis with slight increase in arthntis 

After four weeks interval tonsillectomy and adenoldectomv 
performed August 10, 1927, and di'charged home cured, 
September 4, 1927 

No recurrence Patient followed in Johns Hopkins Hospital 
Dispensary 

Discussion — Acute illness with residual joint syanptoms 
clearing slowly as patient's general condition improved Re- 
currence wiUi acute tonsillitis Later removal of tonsils and 
adenoids wath entire cure of arthritic svanptoms 

Case ni — N H , white female Admitted, March, 1932 

Familv History —Negative 

Past Ihstors — Entirely negative up to present illness 

Present Illness — At age of four vears she began to have 
joint pains and knees became swollen Then phalangeal joints 
and wrists were involved Alwavs poorly nourished 1 xacerba 
tions and remissions but never freedom from sv mptoms in eight 
years Often bedridden because of pain Spent four vears in 
California for climate Tonsilleclomv and adenoidectomy done 
at seven years 

Physical l-xaminatioii — Tall very thin Color palu In 
telligcnt Knees ankles, wrists and hands show fusiform swell 
ing with muscle atrophy Swelling svnovaal not fluid Cervical 
spine stiff No foci of infection found on phv -ical examination 
Cultures of stool sjiowed coli and streptococci Throat 
Pneumococcus Nose btaphv lococcu« \\ a'semiann test 
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negative Agglutinations Negative a;-Rays negative Hemo 
globm, 80 White blood corpuscles, 10,000 

Treatmefit — Rest High calonc diet and vitamins 
Heliotherapy and carbon arc 

Excision enlarged inguinal gland for culture-negative 
Skin sensitization — agglutinations repeated 
Slight sensitivity to nonhemolytic streptococcus stram 
Intravenous vaccine therapy No appreciable result or re- 
action except feehng of improvement 

Gain in weight and general appearance improved, with joints 
less swollen and tender, but still showing arthntic changes 
Course has been followed for three years with occasional 
flare-ups when overfatigued, necessitating several rest periods 
of a fortnight from school In October, 1934, had acute appee- 
diatis requiring operation and has not regained weight or phj^- 
ical reserve since Requires more rest and is out of school 
temporarily, but arthntis has not been unduly active 

Disctisston — In this case general upbuildmg and protection 
from overfatigue has enabled this patient to arrest and really 
overcome a long-standing arthritis of undiscoverable etiology 
A case bordenng on the true Still’s disease which has made 
gratifying progress 

Case IV — G S , white male, aged eleven years Admitted 
Apnl, 1927 

Family History — ^Negative 

Past History — Influenza at two years, quite ill Two at- 
tacks of obtis Infrequent colds No sore throats Heart, 
lungs and gastro-intestinal tract negative 

Present Illness — At seven years of age had diphthena and 
has not been well since Joints sore and had to hmp from time 
to time Six weeks pnor to admission was thrown on back m 
play and stayed home two to three days Some pain, but only 
in past two weeks too bad to walk Kept hun awake at night. 
Stiff after restmg Night cries Limps and drags left leg a 
little 

Physical Examination — ^Well nourished Acute pain m 
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lower back on moving in bed Tends to he on abdomen Head, 
eyes, nose negative Pharynx injected Tonsils not large 
Heart, lungs and abdomen negative General glandular en- 
largement Tender over left sacro-ibac Kermg’s and Gold 
thwait’s signs plus, plus, plus Temperature normal AVhite 
blood corpuscles, 9200 Hemoglobin, 82 per cent 
Impression — ^Tuberculous left sacro-ibac 
Treatment — Tuberculin tests negative i Rays negative 
Use of salicylate ga\ e temporary rebef 

Diagnosis — Subacute infectious arthritis left sacro-iliac 
Course — Tonsillectomy and adenoidectomy done after 
complete study of case Complete disappearance of arthntis 
with no recurrence in eight years 

Diseussion — Early case where tuberculosis was suspected, 
definite relation to sesere diphtheria and throat infection quite 
obvious Improved under upbuilding regime and cleared up 
completely with removal of a single focal infection. 

Case V — M , white female, aged five years Admitted 
May, 1922 

Family Ilistori — Negative 

Past History — Otitis at four years Nose and throat nega 
tive Chest and abdomen negative Bowels regular Genito- 
urinary negative 

Present Illness — One y car ago sudden soreness in one knee, 
clearing in a few hours but recurring for four days Knee 
swollen 

Diagnosis of tuberculous knee made at hospital in New 
kork Cast applied Four weeks Inter other knee swelled 
Taken to a crippled children’s ho^iital and put in traction No 
improvement and patient admitted to Children’s Hospital 
School, for studv of arthntic condition 

Physical examination — Thyroid slightly enlarged Child 
nervous Chc-t heart and abdomen negative No general 
glandular enlargement Bogev swelling and tenderness both 
knees Local heat phl^ Noredness Motion lSO-1 20 degrees 
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Tubercubn test negative Blood Wassermann negative Tem- 
perature 99 2° F 

Treatment — ^Tonsillectomy and adenoidectomy done No 
improvement in knees noted 

Readmitted August, 1922, with beginning involvement right 
hip No foci found Gland excised and cultured Autogenous 



Fig 18S — Case V Old joint changes and contractures 

streptococcus vaccine given without noticeable improvement 
during next ten months Right wrist became involved 

I^st sight of when discharged, as family moved away Seen 
five years later on visit Had been in a children’s hospital in 
midwest city Had colectomy done for arthntis and vanous 
vaccines, etc , given Slow progress 

Seen again 1932 Large, well-grown girl with mild hyper- 
thyroid signs Arthntic process had progressed, but was not 
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active at that time Considerable residual damage to knees, 
vrrlsts and several lingers Able to attend school Seen again 
1934, with slight flare-up due to ovenvork at high school and 
long tnp to and from school Rest and instructions against 
orerwork and warry served to cause subsidence of sj-mptoms 
Still hyperth} roid, but rvill do nothing about it 

Disaissioit — Valuable Dmc lost in treatment for one year 
for tuberculosis Infectious process established Later tonsil 
lectomj and adcnoidcctomj and coicctomj not effectual Value 
of vacane therapy debatable Late recognition of an endoenne 
factor which might have been important earK and which is 
ccrtainlj an actise factor at this time Permanent damage de 
spite care, but patient sa\ed from much more severe disabilit> 
than would probably have occurred 

CONCLDSIOH 

It has been my purpose to show that there is no roval road 
to success along which the doctor can point his patient, but 
rather a toilsome exploration of bvnvavs and blind allcj's ind 
oliscurc paths with doctor and patient going along hand in hand 
until at last the wilderness is passed through, and the pleasant 
fields of health and activity discovered on the other side 






Sttdkal Clinics of hortk America 
Maf JPJS Bollimore Number 


CLINIC OF DR HENRY THOJIAS, Jr 
The Johns Hopkins Hospitai, 


THE PRESEHT STATUS OF VITAL CAPACITY AS A TEST 
OF PULMONARY EFFICIENCY 

Since 1846 iihcn Hutchinson published his studies on some 
two thousand indisidunls made with a spirometer, which isiis 
water scaled and wath a counterpoised bell which he devised 
and which is practicallv the same as the one in general use at 
the present time, \ital capacit> has been a determination of 
interest and use in clinical diagnosis Hutchinson realized that 
man> normal sanations in physical make-up alter the \olume 
of the Mtal capaatj and his and most of the subsequent studies 
hate attempted to establish ph\-sical measurements bj which 
the expected xatal capaat> of any gi\cn inditidual can be 
estimated Drcacr, in recent years (1020), has made cxtensKc 
obscnations along these lines and has elaborated \eia com 
picte tables for men and women of all ages and sizes and has 
further subdiiided them into three groups according to their 
digrcc of physical training and habits of phy’sical actmt\ 
Meyers rtsaewaid the literature on Uiis subject (270 references) 
Ilia completch and reported it ninng with Ins own work in 
a book published in 1025 This seiacs as a suniman of niucli 
of the important work on \atal capacits up to the time of its 
publication Particularly helpful is the chajiter on Normal 
\ital Capacits Standards in whidi he rcMcws the date pre 
ented in favor of each of the po-sibh normal standards / r 
standing height bodv weight surface area, sitting height (stem 
litlgln) and clie-l circumference He publishes tables for men 
and for women with each of these standards whi rebv an indiv id 
uals Vital capacitv niav In coraparetl with the normal and stig 
gests as most satisfactory those liased on surface area, weight 
icij 
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or Standing height These tables do not allow for normal vana- 
tion produced by occupation but he states that if one wishes to 
follow Dreyer in this respect one may deduct 8 7 per cent from 
Class A (athletes or persons in excellent physical training) to 
obtain figures for Class B (professional men, business men, 
railway men, high grade mechanics and clerks of the upper 
class) and 14 6 per cent for Class C (tailors, shopmen, shoe- 
makers, prmters, potters, clerks of the lower class and painters) 
Obesity and old age cause reduction in vital capaaty, Chinese 
and Negroes have lower vital capacity than members of the 
white races and in the recumbent position the vital capaaty is 
5 per cent lower than in the standing position From these 
facts one sees that even the most elaborate standards of normal 
vital capacity as estimated from body measurements, age, sex 
and race are only approximate 

Many studies have been made of the reduction in vital 
capacity caused by disease mainly of the chest wall, lungs or 
heart In heart failure the vital capacity runs roughly parallel 
to the dyspnea and the clinical condition of the patient (Pea- 
body) and this fact may be utilized in differentiating effort- 
syndrome from true heart failure (Adams and Sturgis) and 
true from false dyspnea (Levinson) It is also a useful guide 
in demonstrating graphically improvement in cardiac power 
(Pratt) The reduction m vital capacity (shown by Peabody 
and others to occur) in hyperthyroidism is thought (by Lemon 
and Moersch) to be due to the cardiac mefficiency which arises 
from the primary source, the thyroid In pneumoma the degree 
of reduction in vital capaaty does not parallel the amount of 
lung involved, and four-fifths reduction may accompany con- 
solidation of only one lobe Asthma, emphysema, bronchitis, 
pleurisy, pneumothorax, pulmonary abscess, bronchiectasis and 
new growths all cause a reduction in vital capacity, and pulmo 
nary tuberculosis has been studied extensively by this method 
Recently attention has been redirected to emphysema and pul- 
monary fibrosis also is being carefully investigated (McCann) 

In short, vital capacity is a measure of the impairment of 
either respiratory or circulatory function although from studies 
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of the Vital capaatj alone little insight into the different causes 
nn> be gained Mechanisms produang reduction of the \ntal 
capacity ate, many of them, obvious, such as hmitation of mo\ e 
mcnt of the chest wall by bandages or by pain from pleurisy, and 
diminution of lung volume by pleural effusion or by bronchial 
obstruction In heart failure, however, congestion and stasis 
in the pulmonary capillanes and small vessels has been shown 
both to encroach upon the alveolar spaces and to interfere with 
the elasticity of the alveolar walls (Siebeck, Christie) “Em 
physema,” writes Mej ers, ‘ unquestionably reduces the vntal 
capaaty of the lung” and he should have added that Siebeck 
and others have pointed out a coincidental increase in residual 
air in emphysema not found in most other conditions in which 
reduced vital capacity occurs Pulmonary tuberculosis causes 
a reduction according to the degree of activntv of the process 
Physical weakness and fatigue have been shown (Peabody ) to 
play only a small and insignificant r 61 c in reduang vntal 
capaaty 

In the past few vears there has been a very marked increase 
in the interest taken in perfecting tests for pulmonary cfTiaency 
and nearly all include the determination of v ital capaaty Mote 
worthy among the work in foreign clinics is that from Brauer's 
in Hamburg, Germanv , by Anthony and others, and Moncrieff 
has continued the work he began there since his return to 
I ondon He gives a bncf resume of the tests for respiratory 
functional effiacncy and reports the results of 86 cases studied 
by the methods he considers likely to produce valuable in 
formation He divided the cases into 6 clinical groups accord 
ing to the amount of dvspnea present and compared the re-ults 
obtained by tbe followang tests (a) \ilal capaatv, (li) dead 
space, (c) ventilation equivalent for oxvgen (d) length of ex 
piralion, (c) mercury u tube tc--t 

It IS not the place in this paper to enumerate the vanous 
tcclmical a<-pects of the«c tests Sufiice it to "lay Utat out of a 
good deal ot conlrovcrsv in regard to le^l 1 6) the dead 'pace 
(which exists in the air passages above the broncliiolC'), there 
tanergts the opinion that the ‘functional ' dead '•pace increase- 
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With the depth of respiration and also as the lungs become less 
effiaent as an organ for introduang o^gen into the blood and 
removing carbon dioxide from the blood In this and a previ- 
ous paper, MoncneS attempts to correlate the increase in dead 
space with the reduction in respiratory efficiency of the lungs 
From his figures it is apparent that there is a rather rough cor- 
relation but the coeffiaent of variation was obviously large, the 
average change small compared to the amount of functional 
disability and the technical difficulties of the test too great for 
ordinary use By ventilation eqmvalent for oxygen (Anthony) 
(test (c)) is meant the volume of inspired air, in liters, that 
gives up 100 cc of oxygen to the body The normal was found 
to be 2 5 liters ± 0 522 which remains unaltered after forced 
breathing or moderate exercise It is greatly altered, however, 
by a change in the CO 2 or O 2 content of the inspired air or by 
changes in the CO 2 or O 2 combinmg power of the blood This 
test showed no useful correlation with clinical disability nor did 
the remainder of the tests studied by Moncneff with the ex- 
ception of vital capaaty and this, the oldest of all tests, stands 
out clearly as the best as well as the simplest 

In this country interest in respiratory function tests owes 
its ongm to the work of van Slyke and his associates, particu- 
larly Binger They reported an accurate method of determm- 
ing the total lung capacity without forced breathing and also 
vital capacity and its subdivisions His method, a modifica- 
tion of the dilution method mvented by Davy (1800) and im- 
proved by Bohr (1907) and others, consists of rebreathmg 
from an apparatus filled with 'a known mixture of hydrogen 
and oxy^gen After completely mixing the gases m the lung 
and apparatus, which requires about five mmutes of quiet 
breathing, a determmation of the dilution of the hydrogen m 
the apparatus permits an estmiation of the total lung volume 


Vol Nj = H. X 


Vol Ni m sample 
Vol Ha m sample 


Lunff Vol = - smcc ordinary air contains 79 per cent Nj 

® 0 791 

or Lung Vol =Ni X 1^64 
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WTien the vital capadtj and its subdivisions, complemental 
air, tidal air and reserve air are also determined and then sub 
tracted from the total lung volume there remains the residual 
air Bmger later speaks of functional residual air (described 
by Lundsgaard and Schierbeck) as the amount of air con- 
tained in the lungs below the expiratory resting point They , 
like Bohr, stressed the necessity of comparing vital capaaty 
with total capaaty in evaluating changes in respiratory func- 
tion since alterations m either one may occur with or without 
changes in the other and they pointed out the value of noting 
the midposition (axis of ventilation Goiffon) 

The van Slyke-Binger method was not generally adopted 
possibly on account of the danger entailed in the use of an 
extremely inflammable hydrogen-oxygen muxture Working in 
the same institute and later at McGill Umversity, Montreal, 
Christie developed a useful and safe modification of the van 
SIvkc Binger technic In this method the closed system is 
filled with air and oxygen alone instead of an oxygen hydrogen 
mixture and the dilution of the nitrogen which is present in 
the lung at the begmning of the test is,iccomplished with 
oxygen The amount of oxygen utilized by the metabolism 
of the subject during the test is measured, sublrarted from 
the total volume of the dosed system at the beginning of the 
test and the mixture of nitrogen in the apparatus at the end 
of the test estimated by analyzing the percentage of oxvgen 
which remains From these figures the total lung volume can 
he calculated 


1 <a-b) 


X = Lung Vol in cubic ccnllinrtcn, 

> = PcTCcnlaRt o( N» al end of cxpcriroenl' 
a = O at boHnnluR In cc 
h = O abwrbcd in cc 
d = Dead jpacT in Ihc rplromrtrr in cc 


It IS difficult to give adequate emphasis to Christies work 

* Correction l^ ma Ic to allow for N excreted dnrini; Ihc tet brcaihjoc 
•a atmo inhere ol 4| per crnl oxrpcn in lubtrartln^ 65 cc from the nriHirrd 
itncU nil residual air and »n aJditlonal I' cc to allnTp- for ihf tlxiTfrcTKe In 
oitrofru ten 1cm In room afr ( 9 cent) and in the orjem mltlurc (56 p^r 
*mt) 
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Since we are concerned in this paper only with its bearing 
on the vital capacity test He showed that although residual 
air and vital capacity each may vary from observation to 
observation as much as 300 cc , due to fortuitous changes m 
muscular effort, the functional residual air (reserve air plus 
residual air) is much more constant since its measurement de- 
pends on gas mixture rather than forced voluntary muscular 
effort With this method he studied the loss of elasticity of 
the lung in emphysema by measurements of intrapleural pres- 
sure taken simultaneously with graphic records of the total 
capacity and its subdivisions and he confirmed previous find- 
ings that the vital capaaty is reduced and the residual air 
increased in emphysema He also found in emphysema the 
reserve air diminished and that when tested at the end of a 
test for vital capacity it is much less than when tested after 
quiet breathing 

Using the Christie modification of the van Slyke-Binger 
method, Hurtado in McCann’s clinic has made extensive oh 
servations on a group of 50 normal young men and 50 normal 
young women of aj;! age averaging twenty-three years They 
found that whereas in different subjects the absolute volumes 
of the various divisions of the total lung volume show great 
individual variations, the proportional values expressed in 
terms of the total lung capaaty of the individual give very 
constant results 

Total capaatj = 100 per cent Vital capaaty = 100 per cent 

Vital capaaty = 78 per cent Complementary air = SO per cent 

Complementary air = 62 per cent Rcscr\c air = 20 per cent 
Reserve air = 16 per cent 
Mid capaaty = 38 per cent 
Residual air = 22 per cent 


They have also correlated their findings with all of the 
body measurements suggested by other workers and found 
best correlation with the body height They go further along 
these lines, however, and adopt a method devised by Thomas, 
whereby the volume of the lung fields on an a:-ray plate is 
measured Excerpts of Hurtado and Fray’s description of this 
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technic follow (omissions from their text are not here in 
dicated) 

“Rndiographs of the chest were obtained at the end of 
maximum expiration, maximum inspiration, normal expira 
tion and, in most instances, at the end of normal inspiration 
These four exposures were obtained on two films in the fol 
lowmg manner One of the films was first exposed at the 
end of maximum expiration, and a second exposure was made 
on the same film at the end of maximum inspiration This 
film, when de\ eloped, shows the bony thorax and the dia 
phragm at both phases of respiration 



TTie LungVcIume cmi JU SuWivjsIcTia 
(aflcr CKristic> voluTT>« pc*'C«'nta^C4 Trew Hurtatie) 
Fip 186 


“It is of greatest importance that both exposures be made 
at the proper phase of respiration i c after maximal effort, 
since the data obtained arc U'=cd for the prediction of normal 
pulmonarx capacitv 

“The second film was obtained in a similar manner, \ar^ 
ins onlj the phxse of ri’^piration for the expo ores to normal 
expiration and normal in-ipiralion 

‘Till films wire obtaiiuxl in tin recmnlHiil prom im ilioii 
flu I irgct film distance was <> fixt 

'hilni'- olitaimxi in llii-. iiianni r show thi de^na of i\ 
panslon of On ilmrax and of the excursion of thi dnphracm 




1692 


HENRY M THOMAS, jR 


during maximal and quiet respiration A plammeter which 
recorded areas accurately up to 900 sq cm was constructed 
“With this instrument the areas of the lung field were 
determined from the films obtained at the end of maximum 
and of normal expiration and inspiration The tracer arm 
was moved along the following course The left axilla, left 
half of the diaphragm, nght half of the diaphragm, nght 
axilla, nght apex and finally swept across the spine to the 
starting point at the left apex The difference m the area 
of the lung fields at maximum expiration and at maximum 
inspiration represents the increase in area during maxunal 
respiratory effort Similarly, mensuration of the film taken 
at the end of normal expiration and inspiration yields data 
concerning the difference m area to be used m measunng re- 
serve, complementary and tidal air, etc 

“It was thought that a better approximate value of the 
size of the chest cavity could be obtained from combined ex- 
ternal and radiological measurements We have multiplied in 
all cases the area of the lung fields (the area of the heart 
mcluded) expressed m square centimeters, by the correspond- 
ing anteroposterior diameter (depth) of the chest measured 
externally in centimeters The result is designated in this 
paper as the Tadtological chest volume ’ 

“In regard to the total capacity, we find that the highest 
correlation is obtained when the 'radiological chest volume’ 
(at maximal inspiration) is used It is correlated significantly 
although in a lesser degree, with the area of lung fields (also 
at maximum inspiration) and with the body height 

“The vital capacity is also better correlated with the 
'radiological chest volume’ Its correlation of +0 7174 
±. 0 0467 is the highest of the senes, and consequently will 
be advantageously taken as the basis for the prediction of the 
normal pulmonary capacity in a given case It is interesting 
to observe the almost valueless correlation between the vital 
capacity and the body surface area, a rather surprising find- 
ing as it has been widely accepted in clinics, following the 
work of West in 1920 
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“It has now been shown that in the total senes of correla- 
tions between the total pulmonarj capaaty and its components 
and the physical and radiological measurements, the highest 
and most significant correlation coefficient has been obsened 
between the \ ital capaaty and the ‘radiological chest volume ’ 
This fact indicates that if the chest volume is known in a 
given case, the vital capaatv may be predicted nith a fair 
degree of accuracy by means of the regression formula de- 
nied from the correlation coeffiaent The regression formula 
IS 

Vital capaaty = (radiological chest volume X 0 24)-{- 1 22* 

(in liters) (in hters) 

Other fractions of the total capacity may be inferred from 
the percentage lailucs which the vital capacity, tlie mid 
capaaty, and the residual air usually constitute of the total 
volume (78, 30 and 22 per cent respcaivcly) ’’ 

These studies by Hurtado cl at provide figures for pul 
monary capacity and its normal subdivisions in healtliy male 
and female college students The wide vainations in vital 
capaatv and its subdivisions become much smaller when these 
volumes are expressed as a percentage of the patients capac 
ity Thus vital capaaty maintains a mean value of 78 per 
cent of total capacity and complcmcntal air 62 per cent 
Similar studies arc in progress in various forms of pulmonary 
ducasc, some of which have been reported In emphysema 
they confirm the prevaous findings of others of diangcs in sub- 
divasions of pulmonary capaaty and rcaflimi the need for ex 
amining the ratio of residual air to viUal capaaty and believe 
this figure presents a good index of respiraton disability 
Rwcntlv reported studies on pulmonary fibrosis lead them 
tn attempt correlation lietvvccii such measurements with otliers 
made diinng or after ixercisi 



HENRY M THOMAS, JR. 


1694 

In summary we may evaluate vital capacity m the light of 
the facts enumerated in this paper which have emerged from 
some of the recent work on respiration In the first place, 
normal standards can best be obtained from standing height 
In the second place, very helpful information can be obtained 
by measuring v-ray films of the thorax and in normal young 
adults these measurements conform more closely with actual 
pulmonary capacity than do any other body measurements 
Thirdly, vital capacity when reduced by different types of 
lesions may owe its reduction to alterations in the vanous 
subdivisions of total lung volume and should, therefore, be 
studied in conjunction with residual air and total capacity 
This entails difficult technic, elaborate apparatus and labonous 
chemical analyses and even then the meaning of the exact 
results thus obtained is still to be determined 

Sunple and extremely valuable studies can be made, how- 
ever, by determining vital capacity with a recording spirometer 
(such as the Benedict metabolism machine) with which tidal 
air, reserve air and complemental air are easily measured 
The figures obtamed are then compared with Dreyer's normal 
tables for vital capaaty based on standing height, and with 
the normal ratio of reserve air to complemental air worked out 
by Hurtado If any abnormality is noted, the vital capacity 
IS further compared mth calculated values of total capacity 
derived from a:-ray films of the patient, by this means, in- 
formation IS made available for deduang all important changes 
m lung capacity Thus in heart failure, for example, the vital 
capacity and total lung volume are decreased while residual 
air IS normal or decreased, whereas m emphysema the total 
lung volume remains normal and the decrease m vital capaaty 
depends upon an increase in the residual air and a decrease 
m complemental air 

Studies of this kind indicate whether the reduction in vital 
capacity arises from functional impairment of the chest ivall 
or the lung or the arcuJation, and point the way to the de- 
velopment of accurate measurement of the seventy of thoracic 
disease processes 
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THE CLINICAL SIGNmCANCE OF LEDKOREHEA AND 
ITS TREATMENT 

The term Icukorrhca is applied to an> vaginal discharge, 
exclusive of frank bleeding It Is the most frequent of all 
gynecological symptoms and is estimated by \anous authors 
to be present in from 25 to SO per cent of all women seeking 
the advice of a gynecologist Often the di'charge cau'cs little 
annotance, but in women wath highly sensitive nervous sys- 
tems It may be eatrcmelv annoyang and nerve racking It 
is a condition which may ansc from any one of several lesions 
and frequcntlv is the only syanptom pointing to a pelvic dis- 
order Upon beanng this complaint it becomes the duty of 
the phy’sician to determine the underlvang cause Quite often 
this IS simple and the treatment is cfTcctive, leading to a 
prompt cure On the other hand, determination of Uie cause 
of the discharge may be extremely difncult and everv gyne 
cologisl of wide expenence encounters cases whicli try his 
diagnostic ability and tax his ingenuity in attempting to ef 
feet a cure The subject is not yet completely understood 
and certain phases of it arc still vvorlhv of research 

before dealing wath abnormal vaginal discliarge, it mav be 
"^ell to consider briefly the normal secretions found in the vag 
Inal and vailvatl regions To do this require- some knowledge 
of the histologv of the parts The labia majora contain sudori 
ferous and sebaceous giands and hence sweat and sebaceous 
oiatcnal arc found on the 'kin and niuco-a covering them 
The labia minora arc rich in sebaceous glands whicIi proiiucc 
a de()osit of sebaceous material between thi muco al fold' of 

' Tt i<— 10- iC)7 
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the labia and beneath the prepuce Bartholin’s glands secrete 
a scanty mucus which is dehvered into the vaginal vestibule 
The vaginal mucosa is devoid of glands The cervix, on the 
other hand, is rich in compound racemose glands that normally 
secrete a clear mucus which lubricates the vagina but is not 
suffiaent m quantity to make the woman conscious of mois- 
ture in the vulval region This mucus is alkaline in reaction 
The content of the vagina is composed of this mucus together 
with desquamated squamous epithelial debris and a few leuko- 
cytes It IS acid in secretion, owing to the activity of the 
vaginal flora, the chief organism of which is the large Gram- 
positive bacillus of Doderlein The epithehal d6bns of the 
vagina is usually most abundant in the upper part of the organ 
where it adheres to the wall in curdlike particles 

Inasmuch as gonorrhea will be given separate considera- 
tion, It will be excluded from this discussion, after noting the 
important fact that gonorrheal cervicitis is one of the most 
frequent lesions responsible for vaginal discharge 

In considenng the pathologic lesions underlymg leukor- 
rhea let us start at the upper end of the muUenan tract Ad- 
nexal disease is seldom responsible for it Although in gonor- 
rhea one often finds salpingitis associated with a vaginal dis- 
charge, it IS the coexisting cervicitis which is responsible for 
the latter A hydrosalpinx which periodically empties through 
the uterus into the vagina has been described but such a lesion 
IS so rare that it is of little practical importance A watery 
blood-stained discharge has also been reported as a symptom 
of that rare lesion, pnmary carcinoma of the tube 

Contrary to earlier and erroneous opinions, the corpus 
uteri IS seldom responsible for leukorrhea Premenstrual hy- 
pertrophy was once thought to be an inflammatory lesion and 
a frequent source of leukorrhea, but smee the work of Hitsch- 
mann and Adler it has been recognized as part of the normal 
physiologic cycle It is, however, the secretory phase of the 
cycle and probably contnbutes to the slight mucoid discharge 
noted a few days before menstruation by so many women who 
are otherwise free from abnormal discharge Retained pla- 
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cental tissue follo\ving full term delnery or incomplete abor 
lion mth resulting endometritis may give nse to a purulent 
or watery discharge between the periods of bleeding The his 
tory of the case and the pelvic findings usualU readily estab 
lish the diagnosis In such cases there is alivays some degree 
of infection and it should be emphasized that the indication for 
curetting is hemorrhage If there is simply a blood tinged 
discharge and the hemoglobm shows no serious reduction, non 
interference will usually result in a cure With each succeed 
ing menstrual penod a portion of the infected endometrium 
and retained products will be cast oft and finally the symptoms 
will disappear entirely Another lesion of the corpus occasion 
all} responsible for leukorrhea is a pedunculated submucous 
fibroid Although the chief symiptom of this condition is usu 
all} hemorrhage, as the tumor comes down toward the \agina 
It becomes infected, and weeps a discharge composed of serum, 
pus and a \anable amount of blood Such tumors can and 
should be remosed vaginall} If other fibroids are present and 
hysterectomy is subsequently necessary, considerable time 
should bo allowed to elapse before the operation to permit 
healing of the infection in the uterine cavit} 

Occasionally a large pohp arising in the endometnum may 
grow down through the cciMcal canal, become infected and 
produce a purulent discharge We ha\e on a few occasions 
'ecn such a polyp grow to unusually large pro|Kirtions durmg 
pregnancy and be responsible for a profuse leukorrhea The 
hitologic study of such a polyp shows it to be composed of 
infected deddua In the nonpregnant uterus the removal of 
such a polyp by tivisting or snare is usually ycry simple, but in 
•he pregnant state this must be done with the greatest of care 
in order not to disturb the pregnancy 

Carcinoma of the nidomctriiim usually first makes its 
presence known by bleeding, but at times a watery leukorrheal 
discharge may be present between the spells of bleeding and 
rarely may lie the only s\ m[)lom A prion it might seem that 
the possibility of this senous lesion being responsible for the 
leukorrhea might demand a diagnostic curtilage in all cases 
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of leukorrhea As a matter of fact, m most cases the lesion 
responsible for the discharge is obvious on speculum examina- 
tion In addition it should be recalled that carcinoma of the 
endometrium m a large proportion of the cases occurs after the 
menopause and is so frequently associated with postmenopausal 
bleeding that the indications for curettage are plain How- 
ever, in deahng with a watery discharge after the menopause, 
even without gross bleeding, a curettage should be done un- 
less the explanation of the symptom is obvious without it 
In considering the lesions responsible for leukorrhea the 
cervix IS of pnme importance Age, virgimty, and parity are 
all important in classifying these cervical lesions Before the 
onset of the menses a vaginal discharge seldom occurs except 
in gonorrheal vaginitis which is excluded from this discussion 
After the onset of the menses, in both virginal and nonvirginal 
women, a clear mucoid vaginal discharge may occur due to an 
excess of the normal secretion of the cervical glands A smear 
of this shows it to be composed chiefly of mucus with a few 
leukocytes and epithelial cells Speculum examination shows 
an albuminous-like secretion coming from the external os 
The cervix itself appears normal, there being no evidence of 
infection In some patients a zone of so-called “congenital 
erosion” may be seen about the external os but in others 
this is absent The proper explanation of it hes in the fact 
that the columnar epithelium of the cervical canal which 
usually terminates at the external os, not mfrequently extends 
beyond, forrmng a zone about the os which appears red due 
to the fact that it is covered by the single layer of columnar 
epithehum instead of the usual stratified squamous type The 
treatment of this form of leukorrhea may be somewhat of a 
problem in young women Although the patient can usually 
keep herself comfortable with an occasional douche, one hesi- 
tates to mstitute the douching habit at such an early age 
Local apphcations of antiseptics are not logical as there is 
no mfection and chmcally they do little good The destruction 
of part of the cervical glands by radial strokes of the cautery 
or by electncal coagulation usually gives satisfactory results 
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Young Virginal women are seldom troubled with a muco 
purulent ictikorrhea but in the semiallv acti\c nongonorr/icai 
cndoccrvicitis is not uncommonly productive of such a dis 
charge In this type of cervicitis the speculum examination 
maj show some reddening of the vaginal portion of the cervix 
but often the chronic inflammation is entirely limited to the 
cndocervix while outwardly the cervix mav be quite normal 
Tlie mucopurulent discharge mav grosslj show no difference 
from that produced bv the gonococcus Inasmuch as the latter 
organism can usually not be found in smears after a month 
or more followang inception of the infection, a negative smear 
b> no means excludes gonorrhea Other stigmata of gonor 
rhea should he looked for and the sexual partner investigated 
Frequently the diagnosis will depiend upon the data obtamed 
b} cxammation of the male Gonorrhea having been ruled 
out, the matter of treatment has to be decided upon Wccklj 
or biweekly applications to the endocervLx with swabs satu 
rated in 10-20 per cent silver nitrate or mercurochrome of the 
same strength maj be of value Often one secs improvement 
under this treatment but all loo often there is an carlj re- 
currence Increasing experience teaches us that destruction of 
the infccteil cervical glands with the actual cautcrv blade or 
electrocoagulation usunllj brings about a permanent cure 
Coming now to the parous cervix as a 'ourcc of leukorrhea, 
"e are dealing wath a structure quite changed from that of tlie 
nulhparous state rverv' cervax which luis been dilated bj 
ebildbirth and most of those inslrunicntallj or natunill> 
dilaiid as the result of an abortion show some lacerations In 
the milder degrees of laceration the ctnax mav upon hcahng 
tetum prncticall} to iLs nulhparous slate rrequcntlv, how 
e'er, the healing of the lacerations with contractions due to 
fear tissue can es an evirsion of the cndocervix and the ex 
tfaaial os is seen to be gaping widelv At the time of llie laccra 
lion some infection alw'ivs gains accis- into Ihi cervical lis 
SU(N This infection inav heil s|>ontamatiislv in 1 virv short 
'rnie but unforliin itdv it mav per ist and its presence in tin 
tiltion of the cirvical glands m iv stimulate an ever sivi ecn 
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tion of mucus and pus In such cases the leukorrhea may date 
from childbirth or abortion but such need not be the case 
An everted cervix throws open the cervical canal widely to the 
vaginal flora and the single layer of endocervical epithehum 
does not afford adequate protection against the organism 
Thus at any time after the laceration the cervical tissue may 
be invaded and the leukorrhea appear months or years after 
the initial injury The mucopurulent discharge due to this 
type of cervicitis is characteristically thick and mucilaginous 
and often very profuse Fortunately it is not usually irritat- 
ing to the skin of the vulva On speculum examination these 
lacerated cervices may show areas suggestive of early mahg- 
nancy Biopsy and microscopical study of these areas should 
not be neglected Usually the microscopical picture is deasive 
but occasionally there are proliferative inflammatory changes 
which under low-power magnification suggest cancer Cntical 
examination under the high power, however, will usually settle 
the matter There is a tendency to consider these lesions pre- 
cancerous and, on this basis, to resort to radical surgery It 
should not be lost sight of that no one has ever traced a transi- 
tion between these microscopical pictures of “cancer-hke” 
lesions and true cancer 

In considering the indications for treating the nonspecific- 
ally infected parous cervix, the subject may be viewed from 
several angles The discomfort and inconvenience caused by 
the leukorrhea is the reason for consultation in most instances, 
and the correction of these complaints in tliemselves is suf- 
ficient to justify treatment Not infrequently such a cervix is 
discovered in a routine physical examination during a search 
for a focus of infection m conditions supposedly due to chrome 
infection What can we promise the arthntic in whom such 
a nonspecifically infected cervix is found as to the effect upon 
her arthritis of removal of such a source of infection? We can- 
not honestly promise her anything and yet in this distressing 
disease most internists are agreed that every possible focus 
should be eradicated Although it is unlikely that the cervix 
IS a focus from which organisms are entering the blood stream 
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and through it are transported to the joints, it is true that the 
elimination of infection from a cervix often causes a marked 
improsemcnt in the general health and aids the patient in com 
bating her arthntis The occasional improvement observed 
iTOuld seem to justify the eradication of the infection under 
such arcumstances 

WTiat justification have ne for treating the lacerated in 
fectcd cerirx as a prophylactic measure against future cancer? 
Although no one has ever been able to trace a transition his- 
tologicallv between chronic inflammatory changes in the cersax 
and carcinoma, there is some climcal ctidcnce to show that 
such cervaces are predisposed to malignancy The ranty of 
carcinoma of the cenix in nuUiparous women has long been 
noted Pemberton and Smith in 1408 cases of chronic cenaa 
tis which had been successfully treated watli the cautery failed 
to find any patient who subsequently dc\ eloped caranoma 
These results would seem to indicate that from the standpoint 
of prophylaxis against cancer alone the treatment of chronic 
ccrxaalis is justified 

Occasionally a woman who had had one or more children 
and desires a further pregnancy consulLs her physiaan who 
finds the pcKic organs normal except for a ccraacitis of this 
tyfie A mucopurulent plug in the cervical canal may act as 
an effective barrier against the ascent of the sperm and the 
clearing up of such a discharge may be all that is necessary 
to permit pregnancy 

Having decidtxl that a clearing up of the discharge is de- 
sirable for one or more of these indications how is this tvpc 
of cervicitis best treated’ Obvaously a method 13 desirable 
which IS most certain to eliminate the infection winch in 
capaciLates the patient for a mininiiini of time, and vrhich 
Invos the cervix in the most normal condition for iLs function 
in meastrualion and childbeanng In our own cxpcnencc wath 
this ty-pe of cervicitis local applications and doiichcs arc little 
mote than palliative measures and not much can Ik hoped for 
in the wav of a pirmanent cure \ consideration of the micro 
scojiical iiathology of tlic infcctcxl ctrvix make-, the reason 
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for this apparent The racemose glands of the cervix often 
reach to a depth of a centimeter into the fibrous stroma About 
these glands and nabothian follicles there is an infiltration of 
inflammatory cells far too deep for any surface antiseptic to 
reach The radical surgical procedure of amputation suggests 
itself The generally accepted disadvantage of this procedure 
IS that the shortened cervix fails in the later months of preg- 
nancy, and premature labors and miscarriages are frequent 
Then, too, a surgical amputation is a major operation re- 
quiring a long penod of hospitahzation and not without real 
danger of postoperative hemorrhage This complication is 
apt to take place from ten to twelve days after operation when 
the catgut disintegrates These considerations practically 
hmit the indications for amputation to cases m which future 
childbearing is not a consideration and m which the amputa- 
tion is only part of some surgical procedure which calls for 
long hospitalization Trachelorrhaphy carnes with it also 
the possibility of postoperative hemorrhage and usually re- 
moves only part of the diseased glands All too often it simply 
inverts the diseased endocervix, thus hiding it from view but 
not removmg the source of the discharge The surgical re- 
moval of a cone of the endocervix and rehning of the canal 
with a flap of mucosa from the vaginal portion of the cervix 
was described several years ago by Sturmdorf and has enjoyed 
some populanty We have occasionally used it when the pa- 
tient was to be hospitalized for other operative procedure but 
since equally good results can usually be obtained by a lesser 
procedure we have used it with decreasing frequency 

Cauterization of the cervix with the actual cautery blade, 
as described by Hunner, has been used these many years with 
increasing popularity It may be done either with or without 
general anesthesia The period of incapacity of the patient is 
almost ntl If properly done, it does not interfere with future 
childbeanng, and as a means of eradicating the leukorrhea it 
IS most effective A second cauterization may occasionally be 
necessary especially if the first has been done without anes- 
thesia, but the ultimate result is satisfactory m a very large 
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percentage of cases Greatly lacerated everted cervices, rid 
died ivith nabothian cysts, which formerly were amputated, 
will jield to this treatment successfully and it restores the 
cervix to a surprisingly normal appearance 

Radial cauterization may usually be done as an ofuce pro 
cedure vnthout anesthesia with surprisingly httle discomfort 
to the patient. Occasionallj a nervous woman will reqmre 
the use of nitrous oxide Some of the unanesthetized women 
insist that there is no discomfort associated with the procedure 
but many complain of a cramphke pain in the midabdomen 
This, however, is of short duration and usually preferable to 
the discomfort of an anesthetic The canal is cauterized in a 
radial manner with a slender cautery blade leaving uncauter 
ized areas between the strokes WTien there is eversion the 
everted lips are cautenzed with linear strokes and the cjstic 
follicles destroyed individuallj bj momentarilj plunging the 
cautery blade into them Many gv necologists cany out this 
procedure b> electrocoagulation instead of the actual cautery 
We have had no personal experience with it but see no objee 
lion to this procedure The actual cautery has given such 
good results that we have been loath to foresake it for any 
other method Within a few days followang cauterization a 
profuse and often rather foul smelling discharge begins and 
persists usually for about two or three weeks until the slough 
mg IS complete During the latter part of this period the dis 
charge is apt to be tinged with blood Rarely profuse bleed 
ing occurs necessitating packing rollovving the period of 
sloughing, liealing lakes place and walh it there is a gradual 
ccjsiiion of dischargi Dunng this period of sloughing and 
healing daily douclics are required for the patient s comfort 
Potassium permanganate solution, 1 5000, is quite satisfactory 
but the following douche, used to the quart, is less objection 
able to most patients Boric acid, 4 ounces alum, 1 ounce, 
carbolic acid, 2 drachms, oil of peppermint, > drachms At 
the end of five to six weeks the discharge has usuallv largely 
disappeared but the last trace mav persist for some time If 
there Ls a partial persistence of the Icukorrhca one should not 
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be too anxious to cauterize a second time, for in our experi- 
ence often improvement goes on for several weeks and even 
months following cauterization While healing is progressing, 
the patency of the cervical canal should be tested and, if neces- 
sary, it should be dilated from time to time A failure to ob- 
serve this precaution may result in an incomplete or even com- 
plete stenosis This may cause a persistence of the discharge 
due to inadequate drainage of the cervical canal and to dys- 
menorrhea or even complete retention of the menstrual blood 
Another somewhat common lesion responsible for leukor- 
rhea is the cervical polyp Polyps may anse from the ex- 
ternal portion of the cervix or from the cervical canal They 
are almost invariably infected and, since they contain glands, 
usually pour forth a mucopurulent discharge Often the dis- 
charge IS blood-tinged and frank bleeding may occur after 
coitus, defecation, or douching The diagnosis is made on 
speculum examination Occasionally the external os may re- 
quire dilatation before the polyp can be brought into view 
These small growths can usually be twisted ofi with a clamp 
in office or dispensary Such a removal may, however, be in- 
complete and a gas anesthesia may be necessary for dilatation 
of the canal for curettage of the base The application of the 
cautery to the base of the pedicle is often useful Every 
polyp removed should be sectioned for microscopical study 
Although pol3q)S rarely become malignant and carcinoma of 
the cervix rarely onginates as a polyp, the occasional case of 
malignancy discovered well repays for the trouble of this 
routme 

Aside from cervical stenosis due to cauterization this con- 
dition may occasionally result from other operative pro- 
cedures After the menopause a certain amount of cervical 
narrowing occurs normally, but at times, as the result of ad- 
hesions between the opposmg surfaces of the cervical canal, 
the occlusion may be complete This postmenopausal stenosis 
may exist without symptoms but infection retained behind the 
closed cervix may cause a pyometra The stenosis resulting 
from carcinoma of the cervix particularly that followmg radia- 
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(ion IS espcciallj apt to give nse to pjometra since the cervical 
growth supplies the necessary infection The retained pus 
often intermittently breaks through the cervical adhesion and 
gives nse to a purulent and often blood tinged discharge 
Cervical dilatation is all that is usuallv required to clear up 
the discharge 

The vagina is the source of leukorrhea much less [re 
quently than the cervix The mucosa being covered bv manj 
stratified lajers of epithelium is much more resistant to infec- 
tion than the endocervLx After the menopause the vaginal 
mucosa becomes smoother and the epithelial lining consider 
ably thinner This change apparently makes it much more 
vailncrable to infection and hence vaginitis after the meno- 
pause IS not uncommon Aside from the age factor nothmg 
specific regarding its etiology k known In senile vaginitis 
the smooth mucosa is diffuse!) reddened and often shows small 
punctate areas of ulceration The discharge is milk) or vcl 
lowish in color but often streaked with blood At times ad 
hcsions ma) form between the apposmg surfaces and the rup- 
lure ma) give rise to frank hemorrhage The discharge is fre 
quently markcdl) and and this reaction suggests the treat- 
ment irith soda bicarbonate douches which are often attended 
with some success The application of 10 per cent silver 
nitrate directl) to the vaginal mucosa tince wccklv , together 
with dailv cleansing douches is often beneficial and sometimes 
curative 

In 1837 Donne desenbed a flagellated parasite in vaginal 
'eerction which he called Trichomonas vaginalis Its pres- 
ence has been gencrallv recognized 'incc that time and it was 
thought to be a harmless vaginal parasite occurring in a fair 
percentage of women espcaallv during pregnanev It has 
been found, however in girls before pubertv and in waimcn 
alter the menopause In 1916 Hoehne first desenbed a fonn 
af vaginitis assoaated vvath Tnchomonas infection which he 
hit was the direct rc^ul( of this parasiti Sinci then man) 
evaircologists have reported long series of such cases and most 
af ihran art agreed that the protozoon i- rcsponsibU for thi 
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disease The mucosa of the vagina and vulva are diffusely red- 
dened and the patient complains of a great deal of vulval irn- 
tation Often the upper vagina and cervix have a peculiar red 
stippled appearance The discharge, which may be profuse or 
scanty, is milky white or slightly yellowish and frequently 
frothy in consistence The diagnosis is established by finding 
the parasites m a hanging drop of the vagmal discharge mixed 
with physiologic sahne 

In spite of this rather charactenstic chnical picture asso- 
ciated with these organisms there is still some doubt on the 
part of good observers as to the etiologic relationship Cer- 
tain observers have concluded that the bacterial flora, espe- 
cially streptococci, often found with the Trichomonas, are the 
real mating agents in the vaginitis The weak points in the 
chain of evidence incriminating the Trichomonas as the 
pnmary cause are as follows The organism is frequently 
found in women without any evidence of vaginitis A very 
sinular vagimtis is occasionally seen from which the Tnch- 
omonas cannot be recovered No one has ever been able to 
produce the disease by inoculation of the normal vagma with 
a culture of the flagellate 

In spite of these objections, however, the fact remains that 
these organisms are usually associated with a fairly distinctive 
chnical entity, and as the vaginitis improves under treatment 
the organism disappears, whereas with recurrences there is a 
reappearance of the Trichomonas 

The source of the mfection is not known Fecal con- 
tammation caused by wipmg fecal matter forward has been 
suggested but most protozoologists beheve that Tnchomonas 
vaginalis and Tnchomonas intestinahs are not identical 
Urologists have recently demonstrated Tnchomonas infection 
in the prostate and have suggested this as a source of mfection 
in the female Davis believes that most of the evidence at 
present points to bathing as the most likely source of mfec- 
tion He bases his view largely on the higher incidence of the 
infection dunng the summer months when fresh water lake 
bathing is prevalent 
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The methods suggested for the treatment of Trichomoms 
viginahs \agimtjs are manifold Within the past five jears 
almost cver> gynecologist reporting cases in the literature has 
suggested his own method of treatment Although the results 
are for the most part fairly satisfactory, often ticeks and 
months of treatment are necessary and frequent recurrences on 
cessation of treatment are not uncommon Several of the pro- 
cedures used arc enumerated but this list is by no means com 
plate 

J P Grcenhill Vagina scrubbing with green soap, ap 
plication of hexjlresoranol, glycenn tampon, douching wath 
5 per cent lactic aad 

C H Davis Vaginal scrubbing with green soap, applica 
tion of one of the setcral following chemicals (1) Five per 
cent mercurochromc, (2) 1 1000 hexylrcsoranol, (3) quarter 
strength Lugol’s solution (4) I per cent aqueous gentian 
Wolct solution, (S) 1 1000 merthiolate This is followed by 
an ichthjol glycenn or gljccnn tampon and daily douches ol 
mercuric chlondc, 1 SOOO 

Iloehne, Sclimidt and Kammkcr Washing the vagina 
wath mcrcunc clilonde, I 1000, followed by' 10 per cent borax 
ghecrin solution application 

Holden and Klcegnian Application of full strength pyro- 
ligneous aad followed by tampons of Lassar's paste. 

Goodall Daily supposilorv of 


riCTic add 1.2 pafaw 

Borockrride with gflatin lOOi) prairw 

Sodium (fnlxiraic pnlrw 

^oc iKirate QJ 

Hj'draHlw "^Ocralm 


Daily douches of lactic aad solution 0 5 per cent 
Innumerable other methods of treatment ma\ be found in 
the literature We have had our bc»t results with scrubbing 
the vagina twice weekly with green soap supplemented bv the 
dulv use of a picric aad suppositorv at bedtime These nnv 
lie purchased under the trade name of Wamjiolcs picric acid 
conca Xlie followang morning any cleansing douchi- is n eil 
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Within the past few years a good deal of hterature has 
appeared indicating that yeasts may be the primary causative 
agents in certain cases of vaginitis and vulvitis Castellani 
found that Momhas are absent from the normal vaginal flora 
but present in certain cases of vagmitis Further observations 
by Castellani and Taylor, Cron, Plass and Davis show that 
yeast infections are not uncommon m the vagina The fungus 
may be found in fresh preparations of the vaginal secretion 
diluted with salt solution These orgamsms are more fre- 
quently present dunng pregnancy and Plass had produced 
thrush experimentally by inoculation of infants’ mouths with 
the Monilia obtained from vaginal secretions, mdicating the 
possibility of transmission from mother to child at birth 
There is much doubt, however, among many good observers 
whether vaginal Momhas are ever responsible for the vagmitis, 
and the disease has never been produced expenmentally by 
vagina inoculation We have seen a single case during preg- 
nancy in which a very much inflamed vaginal wall was cov- 
ered with a whitish curdhke substance rich in yeast A 1 per 
cent aqueous solution of gentian violet is considered the treat- 
ment of choice but our single case failed to respond to any 
treatment before delivery after which the condition subsided 
spontaneously Davis also recommends douches of bichlonde 
of mercury, 1 5000, and the application of 5 to 10 per cent 
mercurochrome to the vagma 
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THE TREATMENT OF FUSOSPIROCHETAL INFECTIONS 
(VmCENrS DISEASE) 

B\ fusospirochetal infection is understood anj infection 
caused bj the spirochetes and fusiform baalh desenbed bj 
Vincent in the ulcerative pharyngitis nhich is still commonly 
called Vincent’s angina His findings ha\c been confirmed 
smplj b\ subsequent observers The spirochete (Borrelia 
vincenli) is a long slender organism showing one or several 
shallow undulations It stains famtlj with the ordinarj bac 
tcnal stains, such as Locfller’s mcth)lcne blue or dilute carbol 
fuchsm, and better with Fontana s silver nitrate method It 
can be seen easily in fresh preparations by darkfield illumma 
tion, and is acUvelj motile It is an obligate anaerobe and can 
be cultivated only witli great difiicultv even in special 
spirochetal media 

The fusiform baallus (Fusiformis dentium) is a coarse, 
plump rod with pointed ends Large and small forms occur 
It IS gram negative, but stains well vnth ordmaiy stains, and 
often shows some beading It is also an obligate anaerobe, but 
can be growai wathout great difiicultv on suitable media Prac 
•Icall}, however, diagnosis depends on demonstrating directl> 
both organisms in properl> prepared stained films from the 
ulcers The axact relation of these two organisms to one an 
other is not dcfinltelj settled Some observers regard them as 
different morphological tvpes of a single speaes, because thev 
believe thej can dcmonstmtc in cultures transformation of one 
tvpc into the other 

As a rule these organisms have a relativclv low virulence 
tuiil show little power to invade the deeper tbsues Tlic initial 


• T«l 
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lesion appears most frequently on the gums, particularly about 
the lower molar teeth, causing at first tenderness, injection, 
and slight swelhng of the gingivae, which bleed easily Shortly 
there appear along the gum margin small grayish or whitish 
areas of exudate, composed of the necrotic superficial layers 
of the mucous membrane and masses of bactena If this mem- 
brane IS pulled away it leaves an ulcer with an mflaraed, ragged 
base, and a margin of deeply injected mucous membrane 
The margins are irregular in outline and ill-defined, never in- 
durated or excavated The ulcers extend laterally and may 
coalesce There is a charactenstic sickemng, foul, slightly 
sweetish odor to the breath 

In sections through such an ulcer three fairly distinct 
layers can be made out 

1 A superficial necrotic layer consistmg of cellular detri- 
tus, masses of mouth bacteria, and varying numbers of 
spirochetes and fusiform bacilli 

2 An intermediate layer of acutely inflamed tissue in which 
the fusiform bacilli predommate 

3 A deep layer containing masses of spirochetes, which 
appear to be the actively invasive agents 

Throughout the lesion there are often streptococa m vaiy- 
ing numbers There is httle or no leukocytic infiltration of 
the tissues 

The pnmary lesion may be on the tonsil (Vincent’s an- 
gina), or on the gums (Vincent’s stomatitis, trench mouth) 
From either location secondary lesions often appear on the 
mucous membrane of the lips, cheeks, tongue, palate or 
pharynx, and in rare instances practically the entire buccal 
mucous membrane may be involved Whenever the tonsillar 
region is affected the glands at the angle of the jaw are much 
enlarged With a gingivitis of the mandible the submentals 
and submaxiUaries are more or less enlarged 

In most cases the ulcers remain limited to a relatively re- 
stncted area The temperature is normal or only shghtly 
elevated, and there is httle or no constitutional disturbance 
The disease runs a self-hmited course, and recovery occurs m 
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a few days The ulcers heal without appreaable scamng 
In uncomphcated cases there is no increase in the granular 
leukocytes In a few cases a marked lyunphocytosis occurs 
Occasionally, espeaally when a more extensive area is in 
volved, there Is fever with a temperature of 102° or 103° F , 
and a marked constitutional reaction More rarely, necrosis 
may penetrate into the deeper tissues, destroying the gums 
and exposing the roots of the teeth, which may loosen It 
mav involve the underlying bone, causing an osteomyelitis 
Ulcerations in the throat may also penetrate very deeply, de 
slroying the palate or the tissues at the base of the tongue, 
or the larynx, or it may perforate the lateral wall of the 
mouth or throat and produce a fistula In axtreme cases a 
large part of the face may be desirojed The process maj, 
in rare instances, involve practical!} anv of the other mucous 
membranes It may invade the nasal passages, the middle 
ear, or the paranasal sinuses, causing a putrid discharge If 
the cthmoids or sphenoids arc involved, there may be necrosis 
of the cranml bones, extension through the meninges, and de- 
velopment of a brain abscess It may extend into the pharynx, 
trachea and bronchi and, rarely, may anse pnmanly in the 
hryaix without visible lesions in the mouth or pharynx The 
process may extend from the pharynx into the csophagas It 
may also involve the rectum and the colon, causing a foul, 
bloody diarrhea in which the organisms have been demon 
strated Death has occurred from pcntonitis following per 
foration of an intestinal ulcer The organisms have been 
demonstrated in some cases of gangrenous appendicitis The 
external genitals may be the site of fusospirochetal ulcera 
Unas They may constitute the pnmary infection, or the 
infection may be superimposed on syphilitic, chancroidal or 
oUier lesions, and give rise to deep phagedenic ulcers with 
extensive destruction of tissue The process niav extend into 
the vagina and uterus 

Fostopcrative or other sj>in wound' mav become infected 
UoTital gangrene, and many cases of tropical ulcer fall into 
•his categorv Gangrene of the finger or hand has been re 
Vou iS— loS 
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from outside sources must be the explanation of the epidemics 
of Vincent’s infection, such as were observed in the armies 
during the World War Other epidemics have been descnbed 
by a number of observers under peace conditions, both in m- 
stitutions and in communities The direct communicability 
of the disease under these special conditions has been amply 
demonstrated It is therefore important that adequate isola- 
tion be carried out during the active infection, particularly 
during epidemic periods It is desirable to continue this for 
a reasonable period in convalescence if the orgamsms m the 
mouth are numerous However, to attempt to continue isola- 
tion until the mouth is entirely free from organisms is a prac- 
tical impossibility, since m many cases they never disappear 
Diagnosis — Diagnosis can almost always be made easily 
by demonstratmg the presence of large numbers of both of the 
organisms in stained films from the exudate The presence 
of a few organisms only is not of diagnostic significance 
Some care in making the preparations is essential Films 
made by rubbing over the surface of the exudate may fail to 
show the organisms Material should be obtained from the 
depths of the ulcer under the membrane, and from the margins 
of the lesion where the anaerobes are numerous If no spiro- 
chetes are demonstrated by the usual stains, films should be 
stained by Fontana’s silver method, or perfectly fresh, warm 
material should be exammed by dark field lUummation This 
IS particularly important m the case of sputum Spirochetes 
disintegrate rapidly m sputum or pus outside the body, and 
exanunation of material that has stood for more than an hour 
IS generally useless 

The possibihty of Vmcent’s mfection should be thought of 
in every ulcerative condition of the mouth and throat, m 
every case of postoperative pneumoma, lung abscess, or 
bronchiectasis, and in all putrid or gangrenous processes, 
whether in the nose, ear, respiratory tract, or on the genitals, 
or skin 

Diagnosis is not completed by tlie demonstration of tlie or- 
ganisms An acute Vincent’s infection does not exclude the 
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presence of some underlying orgamc disease, whether it be 
1 carcinoma of the tongue, an acute leukemia, or an agranulo 
cjlic angina Furthermore, Vincent’s infection niaj' be asso- 
ciated with other acute infections of the mouth and throat, 
particularly with diphthena In all suspicious c.ises cultures 
must also be made to exclude diphthena 

Treatment — ^The methods in general use ma> be classified 
as follows 

1 Local mechanical cleansing measures 

2 Pastes, irrigations, or mouth washes containing oxidir 
ing agents 

3 Local apphcations of general antiseppcs 

4 Local and systemic application of speafic spirocheticidal 
drugs 

There can be no doubt as to the importance of good oral 
hjgieno m the prevention of \ incent’s stomatitis The teeth 
should bo kept dean and free from tartar, and pjorrhcal 
pockets should be dcaned out mechanically by suitable dental 
measures If the pockets are axtensive and deep, extraction 
'rfll often be advisable, particular!) in patients with persistent 
or recurring stomatitis Such areas, nhen neglected, have 
aptl) been described os anaerobic incubators, and, b\ harbor 
mg large numbers of fusospirochetal organisms, constitute a 
constant menace to the patient 

During an acute attack the ulcers should be kept as dean 
os possible bv gentle swabbing, or irngalion with fluids, pref 
erabl) under pressure Removal of the accumulated sordcs 
1' doubtless helpful in itsdf, and is a nccessarv prelimmar) to 
the effective use of local applications The nature of the 
■rrigating fluid is a matter of rebtivc indifference, provaded it 
i' not irritating Among Oiosc mcn.t used ma) be mentioned 
^ per cent green «aap solution, half strength h)drogen per 
mode, and 2 per cent sodium perborate The oxvgen liberated 
hv the latter doubtless helps mcchanicall) in the cleansing 
process 

Tooth extraction, if not imperative, should be postponed 



PAUL W CLOUGH 


1718 

sinC6 senous complications have followed extraction done dur- 
ing the acute stage of the disease 

Local applications are rehed on chiefly in the treatment of 
stomatitis and pharyngitis They should be noncaustic, non- 
irntating and nontoxic, they should penetrate deeply into the 
affected tissues, and maintain their activity for some tmie after 
absorption, and they should exert a speafic destructive action 
on at least one of the organisms Most of the agents m use 
are deficient in one or more of these respects 

The use of oxidizing agents is based logically on the fact 
that the fusospirochetal organisms are stnct anaerobes, and the 
liberation of nascent oxygen should make conditions highly un- 
favorable for their growth However, these agents are rapidly 
reduced when they come into contact with the tissues, and 
they have little or no penetrating power, so that they cannot 
reach the orgamsms in the deeper layers of the tissues Never- 
theless, they appear to exert a definite beneficial effect in most 
cases of stomatitis or phaiyngitis 

Among the substances most widely used are 

1 Chromic acid, in 5 to 7 per cent solution, painted on 
the lesions once daily 

2 Copper sulphate, in powdered form, or as a 10 to 50 per 
cent solution, or as a mouth wash in 2 per cent solution 

3 Potassium permanganate in 1 100 to 1 2500 solution 
This stams the teeth to some extent 

4 Potassium chlorate in 4 per cent to a saturated solution, 
as an imgation and mouth wash, or painted over the ulcers m 
saturated solution It has also been used extensively as 
lozenges in dose of 2 to even 4 Gm daily, but it is not with- 
out danger m such doses, when swallowed 

5 Sodium perborate, apphed as a paste, has come into 
more general use since its successful apphcation m the army 
during the War To be effective the procedure must be ear- 
ned out thoroughly Liberal quantities of a thick paste are 
spread with the fingers over the gum margins of all the teeth, 
inside and outside With a toothpick it is worked gently into 
the spaces between the teeth, and mto any pockets which may 
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T:e of \Tncent ’5 angina cured m four 
■■n It IS still impossible to draw 
^ degree of its effectiveness 
'he usual simultaneous 
it, which alone arc 
the results on the 
icrous mdmdual cases 
promptlj and favorably 
ne after the usual local 
nd the disease appeared to 
Any one who has treated 
have had similar experiences 
ppears to be shortened Thus, 

1 one fourth the time required” 
was employed Harris,’ in a large 
ina treated by intravenous injections 
eported healmg m forty -eight hours, 
10ns (one fatal) Rebpses were fre- 
lose, but none were obsened in patients 
injections at one week intervals Lesions 
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tion ID glycenn or glucose solution may be painted over the 
lesions once daily (at first even two or three times daily) It 
must be worked well into all the crevices and pockets It is 
distinctly painful 'It should not be rmsed out, and may be 
swallowed without injuiy I have found no reports of arsenic 
poisoning following such use Rapid recovery has followed 
in a large majority of the cases Neoarsphenamine and sto- 
varsol (spirocid) have also been used in the same manner with 
similar results 

In most cases local apphcations of sodium perborate or 
other oxidizing agents have alternated with apphcations of 
arsphenamine, and it is impossible to determme the relative 
part played by the two substances in bringmg about recovery 
As far as can be judged from American experience, their com- 
bined use appears to be the best routine method of treatment 
now available 

Shortly after the spirocheticidal action of bismuth prepara- 
tions had been demonstrated by their curative acbon in ex- 
perimental rabbit syphihs, their use as local apphcations was 
tried in Vincent’s infection Durmg the past ten years they 
have come mto extensive use, particularly in France and in 
South America Mangebeira-Albemay was among the first 
to use them and is an enthusiastic advocate ^ He pointed out 
that bismuth preparations are less toxic, and less irritating and 
painful than any other preparations in use, and that they are 
more effective in softemng and breaking up the necrotic mem- 
brane He advocates the use of aad potassium bismuth tar- 
trate in 10 per cent solution in water or glycerin, or as a 30 
per cent omtment, painted or smeared over the lesions once 
daily Even the severe cases required only three apphcations 
The results reported were fully as good as those obtained here 
with other methods of treatment 

'The admimstration of arsphenamme preparations by in- 
travenous or mtramuscular injection is generally regarded as 
the tnost effective method of treatment of fusospirochetal in- 
fections They have been used extensively since Ehrlich in 

’Laryngoscope, 1929, 39, I 
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1910 first reported a case of Vincent’s angina cured m four 
days bj one dose of salvarsan It is still impossible to dratv 
final conclusions as to the preasc degree of its e(Iecti\ eness 
in stomatitis and angina, because of the usual simultaneous 
employment of local measures of treatment, which alone are 
usually effective TOth this reservation, the results on the 
whole appear distinctly favorable Numerous individual cases 
have been reported which responded promptly and favorably 
to the administration of arsphenamine after the usual local 
measures of treatment had failed, and the disease appeared to 
be runnmg an unfavorable course \ny one who has treated 
many cases of the disease will have had similar experiences 
The duration of the disease appears to be shortened Thus, 
Albray reported healing “in one fourth the time required” 
when local treatment only was employed Harris,’ m a large 
epidemic of Vincent’s angina treated by mtrav cnous injections 
of sulpharsphenamine, reported healing in forty-eight hours, 
with but three c-xceptions (one fatal! Relapses were fre- 
qucnl after a single dose, but none wore obverved in patients 
who received three injections at one week intervals Lesions 
about the gums were notably slower in healing than those in 
the pharv nx 

Faber, and Barenbcrg and Bloomberg have reported 'im 
ilarly good results following the administration of neoirsphcn 
amine, or <nilpharsphenanunc intramuscularly in children, even 
without any local treatment They noted no stnkfng local im 
provement until the third or fourth div They found hciling 
'omenhat more rapid in those children to whom local applica 
tions could effectively be made lavorable results hive al'o 
l^n reported after U'c of bismarsen intrimuscuhrlv (Kolmer) 
■'ad after oral admimstntion of stovirsol (Huttcr, etc.) 

"The effectiveness of arsphenamine can be dcmonvinicd 
more convmanglv in the severer forms of this infection, par 
•icularly in bronchiil and piilmomn fU'CvpirochetO'-e- Tlie 
’’ormalh high mortality, and the impnvticnbilitv of local Irnt 
mint eliminate sources of confusion present in the evaluation 
■New Veil. SUtcJ Med 193 3 !'(• 
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of the results of treatment m buccal infections The work of 
numerous observers has shown that, after arsphenamine ad- 
ministration in cases of pulmonary abscess and gangrene, the 
mortality is markedly reduced, and complete recovery is usu- 
ally obtained provided the treatment is started early The 
spirochetes disappear quickly from the sputum, and the latter 
loses Its characteristic infecUveness for ammals In the later 
stages of the disease less benefit has been obtained, though 
even then the sputum may be dimmished, it may lose its foul 
odor, and the general health may be improved Much of this 
work is summarized m the monograph of D T Smith ^ 

More recent work has demonstrated the effectiveness and 
greater safety of relatively small doses of neoarsphenamine, 
particularly in patients who are cnticaUy ill In such cases 
mitial doses of 0 05 to 0 1 Gm seem advisable Injections 
may be given at three-day intervals at first, later once a week 
If well borne, the dose may be increased gradually, but 0 3 
Gm seems to be the maximum needed 

Favorable results with arsphenamine have been reported 
in other types of fusospirochetal infection Thus, m cases of 
gangrene of the hand, prompt cure has followed a smgle dose 
of arsphenamine, though as might be expected, the local ap- 
phcation of antiseptics and oxidizing agents was quite inef- 
fective Recovery has also been reported in isolated cases of 
involvement of the colon following arsphenamine by mouth 
and intravenously 

The arsphenamines are not invariably effective Numer- 
ous mdividual cases have been reported with a fatal outcome 
despite its administration In some of these cases arsphenam- 
ine was not given until late in the disease, but m others it 
was given early While in some cases death may be attributed 
to an unfortunate “acadent,” such as the erosion of a large 
vessel, or development of a brain abscess, in others it must be 
regarded as due directly to the intoxication from the spiro- 
chetosis itself, or to streptococci and other associated organ- 
isms Furthermore, a considerable number of cases has been 

* Oral Spirochetes and Related Organisms, Williams S. WtlUas, 1931 
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reported of individuals who de\ eloped an acute spirochetosis, 
'ometimes se%ere, while receiving a course of arsphenamme 
Injections for syphihs This observation has aroused some 
scepucism as to the effectiveness of arsphenamme in this in 
fection Such an attitude seems quite unwarranted A simple 
and probable explanation may be found in the assumption that 
the spirochetes have become “arsenic fast in the sense of 
Ehrlich Such an arsenic fast slate is well recognized and 
amply demonstrated in the case of some other forms of spiro 
chetal and spirillar infection, and it is reasonable to expect 
that a similar resistance to arsenic might develop in the case 
of this species 

Reactions to arsphenamme injections occur in patients 
with Vincent’s angina, as might be expected Thev are of the 
same types and occur vvath about the same frequency as in 
patients wath syphilis A few deaths have been reported 
This risk, while slight, raises serious doubt as to the advas 
abililj of emploving arsphenamme injections as a routine pro- 
cedure in simple spirochetal infections of Ihe mouth and 
ibroat However, it should be given promptlv in the more 
'enous tjpes of the disease, or m cases wath lesions which 
arc inaccessible to local applications and without much de 
in patients with local lesions which arc advancing de-pitc 
other methods of treatment 

Neoarsphcnamlne (in small doses) appears to be the best 
preparation to use Sulpharsphcnaniinc, because of its greater 
tomat}, IS the least desirable except perhaps for patienL- 
iritli whom intravenous injection is impracticable 

In case patients wath severe infection do not respond to 
oiaphcnaminc one mav tiy intramuscular injections of bismuth 
(c JT 3 cc of 1 S per cent solution of bismuth and sodium 
'arlralc) as m the treatment of svphilis There is as vet rtla 
'I'eh little evidence to prove the degree of its ellrclivene^s 
h has been gniai without effect (iisuallv along wath arsphen 
tmiine) m some of the fatal case- 

i\ntimniiv might also be trual Driscoll' reportial iironijit 

*Mn:inla \T Mrnthh 19 I 'I 
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cures of two cases of Vincent’s angina following daily intra- 
venous injections of S cc of a 1 per cent solution of antimony 
and potassium tartrate (three or four doses in all) One was 
an arsenic-fast case 

In conclusion, it is evident from the multiplicity of methods 
of treatment in use that no one is altogether satisfactory 
Every method thus far employed has occasional failures In 
cases m which any one method of treatment has failed, recov- 
ery may follow a change to some other method which in gen- 
eral is no better than the one it replaces Interpretation of 
results IS made difficult by the great variabihty m the severity 
of the infection, and by the fact that most cases of simple 
mouth and throat infection recover within a relatively short 
time, regardless of the treatment There are no large series 
of cases reported in which any smgle method, has been tested 
under adequately controlled conditions The results reported 
largely represent the personal impression of the observer, 
based in the mam on experience with a single scheme of treat- 
ment Such conclusions can be accepted only with reservation 

In summary, the following scheme is suggested 

1 Adequate but gentle local cleansing measures, mcludmg 
the frequent use of dilute oxidizing mouth washes 

2 Daily apphcations of oxidizing agents, of which sodium 
perborate seems to be the best, followed by an application of 
arsphenamine, as a paste, or aad potassium bismuth tartrate 
m 10 per cent solution, or 30 per cent ointment 

3 In severe, spreading, or resistant cases, small doses of 
neoarsphenamine intravenously, or in small children, sulph- 
arsphenamine intramuscularly 

4 In cases of pulmonary lesions or other infections inac- 
cessible to local applications, neoarsphenamine intravenously 
as soon as the diagnosis is made 

5 In infections which do not respond to these measures or 
which appear to have become resistant to arsenic, intramus- 
cular injections of bismuth, or others of tlie alternative pro- 
cedures discussed 
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PULMONARY ACTINOMYCOSIS 

Although actinomycotic infections in man ha\e been ncIl 
recognized, particularly since the work of Wolff and Israel in 
1891, there still remains a number of unanswered problems In 
the etiology, diagnosis and treatment of such infections par 
ticularly when they imoUe the lungs For this rcTSOii it 
would seem appropriate to report the following case 

On September 22 , 1934, a white male, aged thirty four, 
from Texas, entered the hospital complaining of pain in his 
left upper cliest, dyspnea, fc\er, cough and blood tinged ex 
pectoration 

Trevions History — This mans preiaous health history 
Imd been singularly good As a matter nf fact he had had no 
occasion to consult a physician for a number of vears, except 
for the most minor type of ailment He had undergone no 
ttirgicnl operations except the removal of liis tonsils and aden 
Olds years ago He had had a great deal of dental trouble 
resulting m considerable bndge work but had not requiretl an\ 
dental treatments for some time prior to the onset of hes present 
Illness His business, that of a wholesale grocer did not bring 
kim into an\ contact with cattle horses barns or siabics Hl' 
Icibits were exemplarx with the possible exception that he leal 
‘omewhat too scehntao an exigence ind i bii 

hi* hnpht nni nilnrh \\ill dcnrlnpixl lie wis 

and Ind iwo Imlthx children 
Present Illness — \ppro\innttK tun months prmr lo 
here he tnkm one momme uhde mlkini, tn his 


*7 S 
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business, with pam in his left upper chest and in the region of 
his heart Though the pain itself was not agonizing, the fact 
that it radiated to his shoulder and down his left arm rather 
fnghtened him, and he feared that he might have some senous 
heart affection He promptly consulted his physician, who, 



Fig 187 — X-Ray findings, August 7, 1934, a few wccl.3 after the onset of pul- 
monary symptoms 

both by physical examination and electrocardiographic study, 
found that his heart was perfectly normal He was in- 
clined, at that time, to regard the complaint as a neu- 
- ralgia, brought about by too much exposure to electric fans, 
\ both day and night The pain, however, continued and gradu- 
^ ally he developed an annoying cough Having never had a 
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cough before in all his life, he assumed that it was probably due 
(0 an excessive consumption of tobacco and promptly stopped 
smoking At this time x rays were taken, and it was noted that 
he was running a fever, particular!} m the evening, rangmg 
as high as 102° or 103° F , blood tinged sputum had made 
its appearance, and it was finally deaded, on the basis of phys 
ical signs and x ray evidence, that he had pulmonary tuber 
culosis of the left upper lobe (Fig 187) He went to a sana 
tonum in Southern Texas, where he remained for one month, 
running a constantly elevated temperature associated with 
some night sweats, moderate dyspnea, and persistent deep paw 
In his upper left chest It was at the end of a month s stav in 
the sanatorium that he decided to come to Baltimore since a 
definite diagnosis as to what was wrong had not been estab- 
lished Repeated examinations of his sputum had not revealed 
Ifie presence of tubercle baalli or other diagnostic findings 

Admission Note — The patient did not look particularly 
• 11 , was not dyspneic, cyanotic or cachectic actually, he had 
lost not more than 3 or 4 pounds from Ins accustomed weight 
level There was no pallor to the mucous membranes, there 
wre no skin eruptions, and no evidence of glandular enlarge- 
Dicnt could be detected anywhere Frequent coughing spells 
tau'cd pain on the left side of his chest and in the left scapular 
region 

Rosliive findings were essentially limited to the chest The 
ght lung seemed normal throughout \t the left apex an 
tworlv, and in back ns far down as the midscapular area, 
ere was slight percussion impairment, the breath sounds were 
omewhat bronchovcsicular in type, and there were showers of 
and medium moist rales which did not disappear after 
tapiratory cough The character of his breath sounds vaned 
^ It from day to day', and at times they were so distant, par 
'•nlarly m front at the apex, as to sugeest the possibilitv of 
^Rlectasis and some bronchial obstruction, though stndor was 
jj '••'•e noted The spleen and liver were not palpable 
r joints were normal There were no neurological abnnr 
ttalitJej 



1728 SYDNEY R MILLER, ■WALTER C MERKEL 

His initial laboratory studies and speaal investigations can 
be summarized briefly, as follows 

(a) Blood Fmdtngs — Red blood corpuscles, 4,680,000, 
hemoglobm, 88 per cent, white blood corpuscles, 28,000, of 
which 88 per cent were mature polynuclear cells, no patho- 
logic leukocytes were found There were no eosinophils 

(b) Scdwientati07i Rate — ^Thirty-five mm in thirty min- 
utes 

Agglutmatton reactions for undulant fever, tularemia, 
typhoid, etc , were all negative 

(d) Blood cultures were repeatedly negative 

(e) Blood Wassermann, negative 

(/) Sputum was mucopurulent in cliaracter, moderately 
abundant, not offensive, and definitely streaked "with blood 
Many smears were examined for the tubercle bacillus, both 
before and after the use of concentration methods, with nega- 
tive findings 

(g) X-Ray studies mcluded surveys of the teeth and sin- 
uses, which were normal His imtial chest film was mter- 
preted by Dr C A Waters, as follows “There is consohda- 
tion of the left upper lobe, -with a small cavity, and beginnmg 
changes in the upper portion of the lower left lobe The root 
shadows are increased on both sides The condition is prob- 
ably tuberculous, but a lung abscess must be considered The 
picture does not suggest a new growth Hodgkm’s disease 
cannot be excluded” (Fig 188) 

Clinical Course — The patient ran a continuous fever of a 
somewhat remittent type throughout the entire period of his 
stay in the hospital Not infrequently he had drenchmg mght- 
sweats His appetite and digestion were really excellent, and 
he had no symptoms whatsoever referable to his gastro-intes- 
tinal tract His leukocytes averaged around 30,000 and at 
times reached as high as 52,000, -with an average of 90 per 
cent mature polynuclear cells, a consistent absence of ab- 
normal leukocytes and a complete and persistent absence of 
eosinophils Repeated examinations of the sputum and cul- 
tures, both aerobically and anaerobically, yielded negative 
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findings for any specific fungus infection or Spinlla On 
September 26, October 9 and October 23, 1934, broncho 
scopic examinations were earned out bv Dr E N Brojlcs, 
who could find no evidence of compression or tumor growth 
It IS intercstmg that lipiodol did not enter the left upper 
lung satisfactorily, and also that following its instillation on 



tc ISS — j Uaj lmdmc5 Vptcmbrr I IflM Note the nmtrU prriirr^ t n of 
pu!monar> In approiimaiclv lt wrtL 

^tober 23rd the patient expcriencet! a nurked •cnee of im 
provcmcnl nnd for nearh ^ wctk hi^ lemperalurt chart v,i*< 
practicall\ normal 

The problem in our niineb had h\ thi'^ lime narroweil it 
down to the follouanp probable rondition- 
(<?) A pulmonary ab«ce:“> involvinp the left upper lobe 
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(6) Some type of mycotic infection, not demonstrable, 
however, by any known method 

(c) An unusual form of new growth 

By reason of the consistently negative sputum findmgs, the 
character of the temperature chart, t-ray changes and persist- 
ent elevation of the leukocytes, we were convinced that we 
were not dealing with any form of tuberculosis, and for the 
same reasons the weight of opinion, mcludmg that of Dr Louis 
Hamman, who was called in consultation, favored a pulmonary 
abscess or its equivalent, namely, a diffuse bronchiectasis, 
which was somewhat suggested by the appearance of later 
\-ray plates There was no evidence of chmcal improvement 
following the administration of neoarsphenamme, nor after the 
admimstration of fairly large amounts of potassium iodide, 
given both by mouth and intravenously, as a matter of fact, 
this particular drug upset the patient so much that its use 
was unfortunately discontinued 

Artificial pneumothorax was started on October 28th, with 
two thoughts in mind First, that compression might possibly 
have some favorable therapeutic effect, and second, if it did 
not It would at least pave the way for contemplated chest 
surgery and a possible lobectomy Between October 28th and 
November 7th, a total of 4000 cc of air were injected by Dr 
George G Finney, and though a good collapse was obtained 
in the lower portion of the chest, it was apparent that the 
left upper lobe was densely adherent to the chest wall (Fig 
189) Up to this time physical examination as well as j:-ray 
findings of the right lung were essentially normal 

On November 14, 1934, lobectomy was attempted by 
Dr William F Rienhoff, Jr The left upper lobe was found 
to be densely adherent to the chest wall, and decortication of 
the lung was all that could be accomphshed at this time, for 
the patient went into either surgical or pleural shock and nearly 
died on the table It should be noted that a few days pnor 
to his operation Dr Rienhoff had mjected 200 cc of stenle 
bouillon into the left pleural cavity, to mduce a granulation 
tissue reaction and mimmize thereby the likehhood of any 
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postoperative empyema As a matter of fact, empjema at no 
time developed subsequent to his operation despite the fact 
that large amounts of purulent matcnal were discharged from 
the left upper lobe through handling 

By this time the patient showed manifest evidences of loss 
In weight, and had developed a secondary anemia Be 



Hr IR9 — Note fallarc of colUp*c of Irfl opper lolic aftrr arlificbl rnnimo. 
thorax. liplodol b *^0 In both lun-* 

Inecn Xovember Sth and November 2Sth he received, In all 
fight transfusions of blood and entered the month of 
•locembcr with i red count of 4,480 000 a hemoglobin of SO 
Pit cent and a white count of 47 000 Hi' tcm|>emturc range 
"las unaffected bv the surgical procedure and within a wcel. 
or ten days following it there were evadence- of di'tlnct nclivatv 
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in the nght upper lobe and, to a less extent, in the lower lobes 
on both sides On December 3rd, following an attack of 
coughing, the patient became suddenly pale and died within 
two or three minutes 

A postmortem was made by Dr W C Merkel within an 
hour after death Unfortunately, the examination was hmited 
to the thoracic cavity An abstract of the autopsy protocol 
reads as follows 

General mspection of the body revealed no recent or pro- 
nounced loss in weight, no skin abrasions, no subcutaneous 
glands and no pigmentation The mouth was very carefully 
examined, and neither the teeth nor mucous membranes showed 
any evidence of demonstrable infection One inch below the 
level of the left nipple there was an operative wound, begm- 
ning at the sternum and passing laterally to the posterior axil- 
lary Ime on the left In the axilla a rubber dram was en- 
countered, which extended well into the pleural cavity 

The left pleural cavity was filled with a gelatinous hemor- 
rhagic fluid, containing yellowish flakes of a fibnnous exudate 
The left lung was collapsed Both parietal and visceral 
pleural surfaces were covered with a thick fibrinous exudate 
The apex of the left lung was adherent to the chest wall and 
was found to be considerably macerated, probably as a result 
of his recent operation The right lung was adherent to the 
parietal pleura along the postenor border and at the apex 
There was no fluid in the right pleural sac The upper and 
middle lobes were found completely consohdated, firm in con- 
sistency, and having the gross appearance of gray hepatization 
The pericardium was firmly adherent to the antenor chest wall, 
and the pencardial sac contained about 250 cc of a clear 
straw-colored fluid The heart itself was normal, weighed 250 
Gm , and showed no gross evidence of any pathology 

A clamp was placed on the trachea, about 2 inches above 
the bifurcation, and both lungs were removed en masse This 
was done in order to trace, if possible, the source of hemor- 
rhage, which had apparently been the cause of death, since 
both bronchi were found to be filled with blood which bad 
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dotted and could be traced into the bronchi of the second 
and third order on both sides The actual source of hemor- 
rhage was not discovered The hiluni and mediastinal Ijinph 
nodes were but moderately enlarged and not conspicuous, as 
one would expect to find with cither pneumonia or tuberculo 
SIS None of the glands showed gross evndence of necrosis 



ttt 190 — Cut ^arfarrs of lunc* Note eelm ion 1 nrTTO*i Itilctened l icnrj 
of Ki lunc L'mphnodrN how m Inv Urrarni 


The cut ‘Jurficcs of the lungs in bciiiiifulK illu''ln(ed in 
the photopnph (hip 100» riitrc wtn iiunierou- (It^crftc 
circum^cnlKtl Ncllowivli necrotic irci*» iMnmnp from ^ Id 3 
indnnuier found in ilu lowir lolx of ncli liiup minv of 
them il o ninllurnl 1 ht iiji|ter lift lolii -liinitd no sirikmi, 
mcrosK tn |i„ pnrrnchrnn but niimt nnis simis inn- tv 
'fnihtl into the -ub-tnnre of the hina from llic phurol -nr 
face This sucge-tnl that the proce-s had aetinlb cleared up 
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to some extent by drainage into the pleural cavity The right 
ung showed marked consolidation and necrosis of both up- 
per and middle lobes, and in the lower lobe there were receM 
necrotic areas, all of which communicated witli the bron- 



I 
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Fjp 191 — Lo« magnification photomicrograph of t\picaJ lung lesion, show- 
ing tie inflammatory reaction characterized bv coagulation necrosis The 
necrotic area is surrounded by a zone of infiltrating cells chiefly of the pol> - 
morphonuclcar type There arc also large mononuclears, many contammg fat 
droplets The early lesions arc all confined to the bronchioles 


cbioles ^n opening was made through the diaphragm and a 
biopsy was obtained from the spleen and liver, both of which 
^'were found to be normal 

Numerous fresh smears were made from the exudate and 
'“Necrotic tissue obtained from the discrete areas and exudate 
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on the pleural surfaces Unstained as well as stained prepara- 
tions showed slender nonseptate true branching m>ceha, which 
did not retain Gram stnm uniform]), nor were the) acid fast 
In one preparation typical ray fungi, showing radial arrange- 
ment of club shaped bodies, were found The exudate in 
which these bodies were encountered was obtained from an 
area of encapsulated necrosis in the apex of the left lung 
Aerobic cultures were negative Anaerobic cultures, earned 



IW — on Immerjion pholomlaopraph Sowinc llic tranchmp mpcrlla and 
Irmaibrilv oJ ftiininc {a thrm 


on b) Dr Ilachlcl at the Unner'.il) of Maryland ullimatcb 
Dcldcd a pure culture of Actinom\ce« bo\as 

The summarized final autopsy rcjKirt reads as follows 
1 Pnmnry pulmonara aclinomtco is, in\ol\ing the up|Kr 
'til lobe, wath extension into all of the other lobes of Iwtli 
lungs. 

7 Posloperatite thoracotomt wound 
3 Atelectasis of the lower left lobe 
d Pulmonara hemorrhage wath i‘ph\ xi ition 
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DISCUSSION 

(A) Historical Edsum^— In 1877, Bollinger noted a 
peculiar disease occurring m cattle, which was charactenzed 
by hard swellings, particularly of the tongue and jaw His 
fnend, Harz, a botanist, recognized m the discharge from 
these lesions a true and apparently new fungus, and to it gave 
the name Actinomyces bovis The fungus m question was 
first successfully cultivated anaerobically in 1891, by Wolff 
and Israel Almost at the same time Bostroem isolated an- 
other aerobic strain, to which the name Actinomyces gramims 
was given Though for years this organism was presumed not 
to be etiologically related to infection in man, this has re- 
cently been questioned by the report of a case of pulmonary 
infection by Biggart All the weight of accumulated evidence, 
however, points to the fact that actinomycotic infection, as it 
occurs in either cattle or man, is caused mainly by the Actmo- 
myces bovis, a nonacid-fast, nonmotile, gram-positive organ- 
ism, which shows characteristic true branching 

In their recent book on bactenology, Topley and Wilson 
give the most satisfactory classification of the various types of 
Actinomyces as they are at present recogmzed Most of the 
members of this fungus group are aerobic and lead a strictly 
saprophytic existence on grains, grasses and in the soil, and a 
number of them are known to be pathogenic in their effect 
upon plants Though formerly it was believed that infection 
in man occurred through the chewing of grains or straw, or as 
a result of contact with infected animals, this view now seems 
to be refuted, since the anaerobic strain has not been found 
outside of the human body The essential point of evidence 
in favor of an exogenous method of human infection has thus 
far not been conclusively produced, namely, that Actinomyces 
bovis exists as a saprophytic parasite That this evidence will 
ever be forthcoming seems unlikely, for it is now recognized 
that the organism is really a very delicate anaerobe which 
can be cultivated only with difficulty and at body temperature, 
and, so far as is known, does not produce resistant spores 
Contagion for actinomycosis has not been demonstrated 
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(B) Incidence — From all data a\ailable, it is apparent 
that actinomycotic infection of man is a rare disease Lord, 
imting in 1925, makes the statement that only 65 cases oc 
wired among 122,408 medical and surgical admissions to the 
Massachusetts General Hospital (OOad per cent) In the 
same jear Sanford and Voelker, from the Maso Clinic, com 
piled statistics on a total of 670 cases which they were able 
to gather from all portions of the United States No extensiye 
compilation has been made since 

In all of the senes reported approximatcU 80 per cent of 
the cases occur in males, chtefl\ joung adults but instrnccs 
are on record of infection in children between the ages of one 
and ten Though on first glance country folk supply the 
oiajonty of cases, the disease is bj no means limited to rural 
dwellers All statistics are in accord with the statement that 
ncarlj 60 per cent of the cases occur primarily in the cer 
'acofaaal region, approximately 18 per cent appear to dot clop 
pnmanly m the abdomen, and finally the thoracic type is 
found in about 14 per cent, but it should be noted that this 
group includes not merely infections of the lungs but of the 
rhest wmll as yiell Rarer forms of the disease may occur any 
nhere, though it appears that actinomycotic infection of bone 
ts 'ery rare in human beings 

Granted that the inadencc of the disease is low it is safe 
to say that authentic irtstanccs of primary pulmonary actino 
'n'’cosis are exceedingly rare In most insLanccs in which pul 
otonary actinomycosis has occurred the pulmonary lesions 
fw\e developed secondary to infection cl-cwberc The infec 
tion apparenth Is spread through the blood channels rather 
Ihan the lyanphatic system, and clinically it is noteworthy that 
glandular enlargement is strikingly absent in almost all forms 
af the dLseasc 

In a senes of 12,000 consecutive autopsies at the Johns 
•fapkins Hospital, there were only eight instances in which 
f'c cause of death was actinomvco^i-s, and of these only one 
(the case recently reporteil by HIggart) was regarded as pri 
"airily a case of pulmonary infection When pulmonary in 


I73S SYDNEY R MILLER, WALTER C iOEKKEL 


volvement does occur, the lower portions of the lungs are most 
commonly involved 

(C) Diagnosis —The diagnosis of actinomycotic mfection 
IS positive and absolute only by the finding of the so-called 
“charactenstic sulphur granules,” or by cultivation of the or- 
gamsm itself In the case herewith presented, the question 
naturally anses as to why the etiologic agent was not demon- 
strable until after death The answer probably lies in the fact 
that much work remains to be done m the cultural methods as 
they may apply to this group of organisms Many techmcal 
difficulties are encountered m their isolation The lesions are 
almost invariably infected by other invading organisms, and 
the so-called “granules” from old lesions not infrequently prove 
to be sterile According to many opinions, particularly that 
advanced in the monographic work of Homer Wnght, granule 
formation is much more outspoken in bovine than in human 
lesions, and in the latter he states that they may be entirely 
absent Their formation in any case is most pronounced in 
lesions m which there is considerable development of con- 
nective tissue, “and in which the progress of the disease is 
slow, wth manifest resistance on the part of the tissue to 
the spread of the process, while in relatively rapidly pro- 
gressive cases or tliose in which there is little evidence of 
resistance on the part of the tissue to the mfection, clubs 
may be wanting on the granules ” AVTight further concludes 
that club formation is a protective device adopted by the 
organism to protect, for a time, the main mass of the fungus 
constituting the granule from the destructive action of the 
tissue cells and juices Numerous authorities, and particularly 
Turner, call attention to the fact that the demonstration 
of the organism in the sputum is by no means an easy 
matter, and it is more than likely to be overlooked m any 
ordinary method of so-called “routine sputum exammation 
In suspected instances it is wise to mix the sputum with nor- 
mal salt solution, thoroughly shake the mixture, and granules, 
if present, will fall to the bottom of the receptacle and can be 
fished out, crushed between glass slides and properly identified 
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Moreover, one of the characteristics of the mjceha themselves 
is their extreme pleomorphism, with the result that the} ma} 
appear as irregularl} staining filaments, coca, or actuallv pre 
sent the appearance of pure streptococa 

There are no charactenstic blood findings which are of real 
diagnostic value in this type of infection All forms of the 
disease arc apparentl} characterized b} an elevation of the 
leukocytes, but no case has been encountered m the literature 
in which the elevation was so consistently high as in the one 
herewith reported Other types of blood diagnostic methods 
as }et arc not available, and Topley and Wilson emphasize 
the fact that in our search for further knowledge about 
aclinoni} cotic infections, not onl} do we need better means 
for isolation and identification, but also the development of 
'peafic agglutination reactions At the present time there are 
none 

Up to the present time no characteristic diagnostic picture 
has been recognized from a roentgenological point of view 
Kirklin and Hcfkc recently reported a senes of 14 cases, 
nnal}'zcd as to their x ray findings \ arious types of pleural 
and pulmonary changes were observed and described bv them, 
consisting mainly of enlargement of the hiluni, infiltrative 
stnnds radiating into the lung from the hiluni, localized con 
solidation in one or more lobes, pleural thickening, dense 
picuntic adhesions and fluid in the pleura The lack of uni 
formitv in the x ray findings is cmpliasized by all writers \ 
purely roentgenological dificrential diagnosis from chronic ah 
scess of the lung, with or without empyema, from chrome 
tuberculosis or from chronic empyema with thickened pitura 
'eerns at present impossible fn general, it may be 'aid that 
from a roentgenological viewpoint actinomycosis more fre- 
i|Ucntl\ involves the lungs from the hilus downward, wliile 
tuberculous usually extends from the hilus upwnrd In an 
■nsLance such ns this in which the primary involvement was 
at the apex of the lung, the diagnostic difficullu-s iHirome that 
much greater 

In the absence of anv specific diagnostic findings from a 
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laboratory or a:-ray point of view in an instance such as this, 
are there any clinical phenomena which might lead to an 
earlier diagnosis in a similar case? There are a few which are 
at least worth consideration First and foremost, perhaps, 
was the early onset and continuous persistence of pain, prob- 
ably referable to early involvement of the pleura, and pain 
of a nature not ordinarily encountered in an apical tuber- 
culosis The association of this constant pain with a blood- 
tinged sputum constantly negative for tubercle bacilh, occur- 
ring in association with a constant elevation of temperature and 
a high leukocyte curve, would in a similar instance lead me 
to assume an actinomycotic infection, even in the absence of 
the finding of sulphur granules or diagnostic sputum cultures 
There are no physical signs by which a differential diagnosis 
can be made 

(D) Prognosis and Treatment — All authors agree in the 
statement that the prognosis in the thoraac or pulmonary form 
of actinomycosis is bad There are very few cases on record in 
which pulmonary involvement has been followed by recovery 
Obviously, if any form of treatment is to be of avail it must 
be instituted at just as early a date as possible All the weight 
of experience seems to favor surgical excision of diseased tis- 
sue, combined with the admmistration of large amounts of 
potassium iodide, administered over a long period of time 
In the present instance iodides were so badly tolerated that it 
seemed almost incumbent to discontinue their administration, 
but in the light of subsequent developments, it might perhaps 
have been wiser to have administered iodides in large amounts, 
intravenously, regardless of the symptoms which they pro- 
voked There is no evidence to suggest that the arsemcals 
are of any therapeutic value in this disease With improve- 
ment in thoracic surgery, it is possible that cure might be ef- 
fected by a very early lobectomy, yet from the experience 
gained in this case, one would have to assume that the likeli- 
hood of cure by this radical procedure is at present veiy re- 
mote 

Recent reports summarized in the current Year Book 0 
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Radiolog} report favorable results b\ treatment with cither 
X ray or radium Those lesions which ha\c thus far responded 
faiorablj to these forms of treatment ha\e been preeminentK 
of the cemcofacial tipe Abdominal actinomjcosis has been 
treated less successfully, and “roentgen treatment for thoraac 
lesions shons still poorer results, the mortality for the cases 
collected being o\cr 80 per cent ” It is claimed that the poor 
results may possibly be accounted for by the inadequate dos 
age, and that with improiement m the technic of deep thenpv 
the prognosis will be very much better 

BIBLIOGRAPHY 

UollTand I rael Mrch Arch 1891 126 11 
BoJlrocm ZJesters Britrace 1890 9 1 

Blcxart Hullrtln of the Johm HopUn^ IIo<pilal 19W 54 J 6 S 
Toplej and \\TL«on The Principle* of Racteriolopj and Immunit) 1954 1 
242 ’ 707 

Lord ilcDicu, CuMcs or NoiTit AMmna 19 5 1435 
Sanferd and \ oelVer Arfhlvr*pf Sorpro J92S JI 809 
\\ richt Jcurrwl of Medical Ke*earch I90S IJ 549 
Tun>ef Radioloo 1926 39 

Klfiklin and Hefle American Journal of SoTperv 1931 13 1 
\\atm and Kaplan ^ear Root of Rsdlolop) I9U 




INDEX TO VOLUME 18 


Abdoues lurpcal emergencies of 
July 63 

tuipcnl extra-abdominat lesions 
Simulating x raydiagnosis, VorrA 
1439 

Abdomimil affections acute as cause 
of gastnc paiHj July OS 
roentgen diagnosis Marck 1421 
contusions, unth rupture of solid 
\TJcui July 66 
mth %’isccfal Injury Jult 64 
distention m pneumonia in children , 
treatment, Nov 824 
infectkmi acute as surgical enier , 
cenaes, Jvh 73 

injuries roentgen diagnosis \farfh 
1437 

obstruction as surgical emergenc> 
July 76 

pain and tenderness m raucous 
cofitis A<rr 894 

roentgen dagnosis of ejctra-al> 
domiaat lesions causing JfarrA 
1439 

strangulation as surgical emcr 
fxmo.JuIy 76 I 

traurrulisra as surgical emergcnc) I 
Jklr 63 I 

nails, mounds of as surgical emcr , 
genej Julr 71 

Abducens paralj'sis in anterior polio 
ni>Tlitis, Julv 21 

Alwcess oppcndicnl rupture of os 
•urgKal emergcnc> Julr 73 
trflung Stpi 4 ’9 \tK 82*! ^ 

also / siTjf ebfcfsr of 
of spmal epidural nrea Julr 28/ 
^Cetarsonc S‘//Ttirsnf 
^od base dtsturluncrs in infants and 
children Jan ^ 1205 
^cv^hUic pituitary adenomas JtJ\ 

'^cidcms In infants and children nith 
rt'trO'lntcstlnal disturlancr^ 
chronic nrphntis and ilialictrs 
mrllitus Jan P08 
Ku' maul Inrafhing in Jon 120*^ 
'enr %Tilgaris March Hi'iS 
'c^orm eruption of allrrgK: origin 
March |»6l 

^iPom^TOvs pulmorur> Mev I ^8 

^ce sls.1 Zj(ff j d/Zim^ncjir 


' Addison s disease gastro-intcstlnal 
siTOptoms irp/ 513 
I Adenoma pituitarx acidophilic, July 
255 

basophilic, Julr 250 
chromophobe Julr 254 
Adenopathies claMificaiion, Anc 610 
other tumefactions and differentia 
tton 41 

s>mposium on A/r* 633 
treatment^ mnth speaal reference to 
irradiation Am* <03 
Adenopath> affecting pnnurn> the 
corttcomcdullarj portion of the 
IjTnph gland Anr 657 
carcinomatous A/rr^ 690 
treatment Aer 718 
inhltratiVT type Arr^ 085 
onpnating pnnnnTy m retieulo- 
cndothclium of l>-Tnph gland 
Anr 060 

seoombr> to anterior poliom>*clilis 
Arr 616 

toanihrat Arr^ 015 
to ec7cma A/r 644 
to fa\-us AfT , 614 
to local infection Arr 612 
topnmurv hcnLilopoicttc di*ease, 
Arr C9I 

to rheumatic fever Ac“ 615 
to ruliclla Anr^ 645 
to scarlet feviiT Ap- 644 
to it>ficniK: infection Arr Ml 
to tulierrulosis, Aj'- M7 
to lulareniu A 645 
to t>-phmil fever Ar- 616 
Adipo*it> of heart Sef^ 471 
Adipo^ogcmta! djitrophv July 2H 
dietothrrap) Julr 251 
r<nn thrrap) Julr 2I9 
(ulunar) ihrr3p> Julr 24/ 
rorntgm thcTap> J»>1'> "’1*’ 
sj-mirtom^ July ’H 
th>Tni t ihefjpv Juh **48 
treatment Ju,y 'M 
Adnexal hvase isc3uv*of leukonfrj 
JfdT 

Adrenal cortex, lumors of in r! tUrm 
March 146’ 

glan I camnonu of f4uriclj'HluUr 
t>-ndf» nw a«X3 itr>l ikjtn \fn ;h 
IJ‘4 


» 45 



^744 INBEX TO 

Adult serum, pooled, m prophylaxis of 
anterior poliomyelitis, Jnlv, 

in treatment of anterior polio- 
myelitis, Jiih, 43 

whole blood in prophylaxis of an- 
tenor poliomyelitis, 
July, 35 

reactions, July, 37 

Air swallowing by person with psycho 
athic ancestry, Sepl , 546 
uminuria, febnie, March, 1334 
Alcohol addiction predisposing to 
gout, Jan , 1004 

injections in tuberculous laryngitis, 
March, 1380 

Aleukemic reticulosis, Nov , 673 
Alkalosis in infants and children with 
gastro intestinal disturbances, 
chronic nephritis and diabetes mel 
litus, Jan , 1205 

Allergic dermatitis, March, 1253, 1254 
diseases, March, 1227 
diagnosis, March, 1231 
examination of patient, March, 
1229 

historj taking, March, 1228 
intracutnneous test, March, 1230 
patch test, 3farch, 1231, 1257 
scratch tests, March, 1230 
treatment, March, 1232 
nasal disease March, 1233 1235, 1245 
radium treatment, March, 1250 
rhinitis, March, 1234, 1235, 1245 
therapy in bronchial asthma, 136 
Allergy in diseases of skin, March, 1253 
Amebiasis, diagnosis, Sept , 420 
intestinal, Nov , 851 
arsenicals in, Nov , 855 
bismuth in, N'ov , 857 
emetine in, Nov , 854 
oxyqumoline in, Nov , 856 
pathology, Nov , 852 
symptomatology, Nov , 852 
treatment, Nov , 851, 853 
of chronic cyst passer, Nov , 858 
probable, case representing, Sept , 
418 

treatment. Sept , 420 
unusual case. Sept , 537 
Amebic dysentery, Nov , 851 
Amenorrhea, Noi , 772 
causes, Nov , 772, 774 
diagnosis, Nov , 774 
diet and hygienic measures in, Nov 
780 

endocrine therapy, Jan , 1157 
evaluation of, Nov , 782, 788 
in adiposogenital djstrophy, July, 
243 


VOLUME 1 8 


Amenorrhea m adiposogenital dys- 
trophy, treatment, July, 246 
in pituitary adenomas, July, 254 
stimulating r-ray treatment, Nov , 
782 

treatment, Nov . 779 
Amidopyrine in rheumatic heart dis- 
ease in children. May, 1563 
Amniotin, Jan , 1146 
in adiposogenital dystrophy, July, 

Amyloidosis, diffuse, of unknown 
etiolop’. Sept , 413 
Anaphylaxis See Alergtc diseases 
Anatomical tubercle, July, 321 
Anayodin in intestinal amebiasis, 
Nov , 856 

Anemia in inoperable carcinoma of 
stomach, treatment, Jan , 1183 
lymphatica, Nov , 673 
nephritic, treatment, Nov , 876 
permaous, chronic pancreatitis com 
plicatmg Sepl 519 
concomitant conditions, Jan , 941 
diagnosis Jan , 935 
excess pigment metabolism m, 
infrequency of Jan , 941 
gallbladder disease m, Jan , 939 
long standing indigestion m, Jan , 
939 

onset symptoms and time for 
diagnosis, Jan , 936 
precipitation of deficient state, 
Jan , 943 

treatment with equine liver ex- 
tract subcutaneously, Sept , 
391 

wnth preparation of liver and 
stomach (extrahn), Sepl , 385 
with intermittently painful joints 
and splenomegaly, Jan , 1053 
Aneurysm, false, spontaneous, of 
popliteal artery Sept , 613 
of aorta, dissecting, electrocardio 
graphic signs simulating coro 
nary occlusion, July, 226 
spontaneous Jan ,1117 
case reports, Jan ,1118 
clinical manifestations, Jan , 
1132 

physiologic implications 
Jan , 1136 

coronary thrombosis and, 
differentiation, Jan, 1138 
etiology and mechanism, 
Jan 1125 

frequency, age and sex ina 
dence, Jan ,1131 
laboratory findings, Jan , 
1136 



INDEX TO \OLU3rE 18 


Anet3n'»m of oorto diiscctmg tpon 
tancous, »ifrn8 Jan 1134 
•ympiom* Jon 1133 
Ilodpkin » djfca« and di/Terenti 
alton Apt 678 

Angina of dccabitus March 1272 
p^om Aor 753 J/av 1507 
jit>'plcal cafw, dragnOTia, Marth 
1263 

clmical manifcatatlons March 
1265 

m ijTihiltf of heart May 1538 
1541 1513 

incrcaae In March 1263 
radicubr sj-ndrome simulating 
March 1266, 1270 
theories of oncin Uoi 1510 
treatment Aw 1SS May 
1509 

snrtncal measures May 1509 
\lnccnra May 1711 1712 
AnpuuJ pain heart faflure manifested 
bj Aw 753 
treatment Aw 755 
Aaponeural arthrosis Jan 907 
AnHe Joint arthritis of Jan 065 
phAuoiherapy in^ Jan 1018 
lobe h>*popituitansm Jttiy 

pitujiaty extract In obesity Jan 

uoo 

poliomixlltif See Pritorn^eltttt 
anienerr 

^ihracous, Aw 686 I 

Anthrax, Qdcnopathv *econdar> to 
iVw^ 615 

AntiMptla use of in acute iinuvtis 
Jtdr 373 

■Antitoxin treatment of erysipelas 
Aw 861 

obsetA-atlons on 4698 patients 
, Apt S6I 8M 

Jntoph)tIn Jan 1146 
*ntuitnn in treatment of FrChltch s 
s>'ndn>Tne March 1452 
Antuiirm Jen U4f 
in treatment of adiposogenital d>"* 
tropht Juir 248 

■^nuni in acute neohnlls. treatment 

aneuriTTisof di wcting electro- 
ordiocraphic signs jumtiltl 
Ing coronarv occluwon JuJv 
226 

spofinneou^ Jan Ilf' 
Modgbn sdiseaficnnd <lifTcfent« 
firm, 6<S 

In uffioenr\ s^phiJilic ^(av 

Amitl f\yhnil.c 3foy fJi 1519 

'“lit, tS— ito 


1745 

Appendiceal al>sce*s, rupture of as 
surgical emergetic> July /3 
Appendicitis acute, as cause of gastne 
pain July 95 

carlj recognilton March 1489 
In children March 1492 
pneumonia and dilTerentiation 
Juiy 200 

roentgen diagnosis March 1436 
fljTnptoms and diagnosi* earl> 
March 1489 

mth infection as surgical emer 
gencj July /3 74 
as cause of indigestion Juh 90 
Aquametlm m diabetes mclhtus May 
1606 

ArrhMhmia Jfoy 1545 
sinus treatment May 184/ 
treatment May 1845 
Arsenic in chorea Jan lOSS 
in myelogenous leulxmia Aw^ 
Arvjnicals m intestinal amebia is 
\or 855 

Arsphcnaiame in ATncenl s disease 
3/av 1 19 1720 

reactions in treatment of symbHii of 
heart Ma> 1533 

Arteno^lcrotic oedu lon of left sub* 
daxaan arteo Arp/ 629 
Arthntis acute complicated b> as- 
thma and haj. fe\*er Jan 906 
by rheumatic Jan 989 

diagnosis Jan 939 
gonococcal Jan 991 
sy-philitic Jan 994 
atrophic See \rthntis rftrertie in 
ftcitoui lotrvpitc) 
chronic July lOi 

blwl innsfusion m July l‘*8 
chemical studies in July 115 
circulatory di*turbanctn In JuJv 

ns 

rhniatothcrapj in July HO 
colonic imgatifms in July P4 
diet m Jui\ 121 
drug< in July P» 
fltology Jul^ 110 
cicimination m July 119 
ctcm>c in July P6 
fon fd infection in Ju^y 111 
rrrtKrval Jalr 
hisinnral July 10 
inq'onance of problem Ju.y 109 
incidence Ju.^ 10 

mfectiom (airnphic) July 112 
111 

arthritic* * tn '' ^(«9 

arthrop'i 'In V t. 8 0 
ch.'ir.icter><tjc lift inn I 

ihcir prr'cnttn'i <19 



1746 


IKDEX TO VOLUME 1 8 


Arthritis, chronic, infectious (atroph- 
ic), correction of defomii 
ties, Sept , 568 
gout and, Jon , 1009 
results of failure or neglect in 
care of, Sept , 549 
rules of exercise in, Sept , 564 
therapeutic measures. Sept, 
565 

traction and manipulation 
in. Sept , 569 

joint changes in, July, 112, 114 
massage in, July, 124 
patholoCT, July, 112 
phj’siotherapy in, July, 125 
posture in, July, 127 
rest in, July, 121 
symptoms, July, 117 
treatment, July, 118 
\accincsin, July, 129 
degenerative, July, 112, 114, 117, 
118, Jan, 947, 1014 
Charcot joints and, Jan , 951 
diagnosis Jan , 947 
erjthrocj'tic s«fimentation test 
m, value, Nov , 913 
hemophilia as cause, Jan , 952 
mechanical trauma as cause, Jan , 
971 

occupation and, Jan , 949 
patholofy, Jan , 947 
phj’siotherapy in, Jan , 1015 
rheumatic fever and, Nov , 759 
static or postural defects as 
cause, Jan , 950, 976-980 
trauma as cause, Jan , 973 
hyfwrtrophic. S« Artlinlis, de 
generative 

in children. May, 1673 
case reports. May, 1676 
factors disting^uishing it from j 
adult disease. May, 1674 
of ankle joint, Jan , 965 

physiotherapy m, Jan , 1018 
of elbow ^oint, Jan , 954 

physiotherapy in, Jan , 1020 
of finger joints, Jan , 955 

physiotherapy in, Jan , 1019 
of foot joints, Jan , 966 
of hip joint, Jan , 962 

physiotherapy m, Jan , 1019 
of knee joint, Jan , 964 

physiotherapy in, Jan , 1016 
of metacarpophalangeal articula 
tions, physiotherapy in, Jan, 
1018 

of sacro iliac joint, 7an , 961 

lumbosacral 'irthntis and, dii 
ferentiation, Jan , 962 
of shoulder joint, Jan , 953 


Arthritis of shoulder joint, physiother- 
apy in, Jan , 1021 
of spine, Jan, 955, March, 1347 
See also Spine, arthrUts of 
of temporomandibular joints, Jan . 

952 j . . 

of wnst joint, Jan , 954 

physiotherapy m, Jan , 1020 
phj’siotherapy in, Jan , 1013 
proliferative, July, 112, 117 
physiotherapy in, Jon , 1015 
rheumatoid See Arthnlis, degenera 
live 

symposium on, Jan , 945 
Arthrodesis in chronic infectious ar 
thritis. Sept , 569 

Arthroplasty in chronic infectious 
arthntis. Sept , 570 
Arthrosis, angioneural, Jan , 997 
Artifiaal feeding of newborn, March, 
1416 

'Isphj’xia neonatorum, March, 1407 
Aspiratory type of pulmonary ab 
scess. Sept , 430 
Asthma, arthritis m, Jan , 996 
bronchial, allergic therapy, July, 
136 

bacterial, treatment, July, 138 
cutaneous tests in, July, 134 
diagnosis, July, 134 
drugs in, July, 139 
glucose intravenously in, July, 
140 

mechanism of attack, July, 135 
pollen, treatment, July, 137 
vaccine therapy, July, 139 
treatment, July, 133, 136 
nocturnal, in heart failure, treat 
ment, Nov , 747 

Ataxic type of anterior poliomyelitis, 
July, h 

Atonj, intestinal, colonic irrigations 
in. May, 1614, 1619 
Atopic eczema, March, 1253, 1254 
Atopy See Allergic diseases 
Atresia of gastro-intestinal tract in 
newborn, March, 1408 
Atrophic arthritis July, 112, 117 
gout and, differentiation, Jan , 
1009 

Atropine in acute sinusitis, July, 372 
Auricular fibrillation, July, 343 
blood pressure in, July, 347 
diagnosis, July, 346 
differential diagnosis, July, 346 
digitalis therapy in, July, 348, 

Nm , 749 May, 1553, 1583 
diuresis in, July, 350 
etiology, July, 343 
ppysiology, July, 344 



IKDEX TO VOLUllE l8 


1747 


Aimcttlar fibriUatwn prognosis Jidy 
350 

qiunJdmc lhcrap> July 349 
751 May 1554 
symptoms, Jtdr 345 
treatment Jtdr 348 May 1553 
flutter (Jigftfllt*therap> Jfov 1554 
15M 1586 

treatment May 1553 
prccodouiijitoles treatment 1/av 
1551 

Autarcesii in anterior poliomj-elitis 
Jtdy 8 35 

Aulowmes in transmitSKin of diabetes 
July 2/3 

AtKaminotis in mucous colitis treat 
ment Sot j 90S 

Arotorrhea in chronic pancreatitis 
diagncntic \'alue Sfpt 519 


Bteru-ARt dv^senteo chronic, March 
1327 

treatment \farch 1329 
Bacillus tuberculosis identii'>dnR in 
cutaneous tuberculosis July 311 
Back pbbtis, \<k 651 
spastiatj and ngidtt> of in antcnor 
poliomNelitis July 18 27 28 
Backache Jan 980 March 1343 
due to arthntts of smne March 
1347 

to postural deforrmties. March 
1345 

to spinal dcfomiitics of polio- 
ni>Tlitis March 1349 
of nckcls )farch 1350 
of tuberculosis March 1351 
Hiolojj^ March 1343 
pdWc, /an 9S2 

Bactenal endocarditis acute, treat 
ment Mar 1516 1517 
subacute treatment Max 1521 
of lironchnl asthma, July 1 ^8 
B^'^hilic ptluitaiy adenomas July 

Ib•r^J^htll^^l pituitir) with suprare 
niicoftKal s>-ndrofnc 411 , 

lUib saline in anterior polKjmjcIiti* I 
July 57 I 

llinn'. ,|i*MW Jul) S’O j 

Brhj>-ior jtroblem* of chililreii Ma% 1 

It/J I 

Ikwe Joow i/rotemuru compliCilInK 
h>prTpar4eh\Toidism Jan llO*^ 
I'Tirltonale buffer effect of on ood 
I'avlobnrr JaH» P05 
] Vrulitur Jatr 1/5 

dralrufix July It/ 
diapiryfl/c \alnr July I ff 


Biltar) dramage specimens cellular 
dements July I/"* 
cr>'staltograph\ July ttj 
food residues in July 174 
macroscopic appearances July 
170 

microscopj July 170 
parasites m July 173 
shagjo mucus in July 173 
icchnic, Jnl\ I6S 
therapeutic xtiIuc July 174 
Dilious headache Jsce JAfrainc 
Dirth mjunes March 1404 
Dismuth in intestinal amebiasis Nec 
85 

in \lnccnt s disease ^fay 1720 
niackheads March 1460 i40/ 

Bladder rupture of q« surgical emcr 
fjcnc) JaJ^ lO 

Oleedinq postmenopausal 7/1 

predimacteric \ck 7/3 783 
pubertj No" ' 3 /"U 
Blood complement fiaation test m 
Msccra! infection July 148 
culture* in acute fever* techme 
Sep/ 573 

tn antcnor polK)m>eliti* July 21 
m sputum as s^TTipiom of acute 
heart fiilure m prince of mitral 
stenosis 91 

plasma normal composition of 
Jon 1206 

pressure in lurirular fibrilLitinn 
July 34? 

(ransiu mns in anterKir jrolinni) 
clitis Ji Iv 41 

m chronic nrlhntls f«/v P8 
in pneumonia in children 
Sl9 

rthole adult m projhvlaxi- if 
ontcrior jiolium)Tlilis, 
July 35 If 
rejciioflt Jhir 1 

Hira t fenlinc of neivl*ofn \rarch 

1413 

BmMs o( neivl im wrcTrlion fmm 
Uar A nil 

Breath, sh^rmr+i of in rhrunutiC 
hein disease in chdtUen JfoT IV/) 
niratiimc Ku ^uul in an 1 n.\* 
Jan I ’09 

Bncht s d "eaw N - 'f" 

Brill Smmm. *0 

BnutchiaU thnu July PI 
tf/A'rf ft « htal 

imrumoni-i / rtf- t 

Bnwhircta'fx Jan IffU 
tb'^P 

compliratinj: pnrU'Tinn iinrl Urrn 
Irralnimt Ner ' 
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Bronchiectasis, diagnostic measures 
Jan , 1041, 1050 
lobectomy in, Jan , 1047 
pam of three years’ duration pre- 
ceding operation, Jan , 1049 
treatment, Jan , 1045, 1050 
Bronchopneumonia in infants and 
children, ScpI , 451 
oxjgcn therap>, March, 1488 
Bronchoscopy m bronchiectasis. Jan . 
1044 

Bronchus, plugging of, in pneumonia 
in children, treatment, Nov , 825 
Brudzinski's nech reflex m anterior 
pohoni>elitis, Jnl',, 26 
Buffer effect of bicarbonate on aad 
base balance, Jan , 1208 
Bulbar paralysis in anterior polio- 
mjelitis, July, 21 
treatment, July, 47 


Cachexia, pituitary Jul%, 253 

Calaum bilirubinate pigment in biliary 
drainage specimen, July, 171 

Qimps for cardiac children, March, 
1479, 1480 

Caput succedancum, Aharch, 1408 

Carbarsone in intestinal amebiasis, 
Noc , 856 

Carboh>dratc diet, liberal, in diabetes 
mellitus, Nov , 831 

Carcinoma complicating hereditary 
diabetes, Jiih, 276 
of endometrium as cause of leukor 
rhea, Ahay, 1699 

of la^n\, tuberculosis of larynx and, 
dillerentiation, Alarch, 1378 
of lung, abscess secondary to. 
Sept , 449 

of pancreas body, Alarch, 129 
and tail, Afarch, 1306 
head, Alarch, 1311 
symptoms, Afarch, 1312, 1315 
tail, \nth carcinomatosis of perito- 
neum and omentum, March, 
1309 

of stomach as cause of indigestion, 
July, 89 

found at operation alter pro- 
longed medical treatment of 
ulcer, Sept , 505 
gastric pain m, July, 99 
inoperable, anemia in, treatment, 
Jan , 1183 , . I 

of suprarenal gland, plunglandular 
s> ndrome associated inth, March, 

Caranomatous adenoMth> , Nov , 690 
treatment, Nov , 7lS 


Carcinomatous polyp of sigmoid caus- 
ing intussusception. Sept , 539 
Cardiac See Heart 
Carditis, April, 1515 
rheumatic, treatment, Nov , 742 
Cauterization of cervix lor leukorrhea. 
A fay, 1704 

Cerebral hemorrhage m newborn. 
Afarch, 1404 

of antenor poliomyelitis, July, 

Cerebrospinal fluid in antenor polio- 
myelitis, July, 23 

Cervical lymph glands, syphilis of, 
Nob , 654 

tuberculosis of, Nov , 648 
spine, arthritis of, Jan , 959 

physiotherapy in, Jan , 1021 
Cervix, cauterization of, for leukor 
rhea, Afay, 1704 

dilatation of, for d>smenorrhea, 
Alarch 1279 

lesions of, leukorrhea due to. May, 
1700 

Cbahcosis, Nov , 686 
Chancre, tuberculous, July, 321 
Chancroid, glandular enlargement in, 
Nov ,655 

Charcot joints, Jan 951 
Children, appcndiatisin, Afarch, 1492 
arthritis in, Afay, 1673 
behavior problems, Afay, 1663 
cardiac, convalescent care, Afarch, 
1471 

endocrine disorders in, with par 
ticular reference to treatment, 
Afarch, 1443 

intellectually inferior. May, 1665 
neuropathic constitutions in, Afay, 
1666 

pneumonia m, Sept , 451 
treatment, Nov, 811 
rheumatic heart disease in, manage 
ment, Jan, 1067, Afarch, 1471, 
Afay, 1559 

temperament or disposition in, Afay, 
1668 

Chloroma, Nov , 685 
Cholecj’stitis, acute, pneumonia and, 
differentiation, July, 200 
Cholesterin crystals m biliary drainage 
specimen, July, 171 
Chondrosarcoma complicating hyper 
parathyroidisni, Jan , 1109 
Chorea, Jan 1081 
Fowler s solution in, Jan , 1088 
nirvanol m, Jan , 1089 
sedatives in, Jan , 1089 
stramonium datura m, Jan , 1090 
Sydenham s, Jan , 1081 
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Chorea treatment, Jan^ lOSl 
typhoid paratyphoid ^'accine m 
Jan 1090 

Chnstics modification of \an Stjke 
Uin^ ^^tal capacity te*t Stay 

Chromophobe pituitary adenoma 
Jm1\ 254 

Chromosomes, sex In transmiBsion of 
diabetes July 273 

Grculatoiy dtiturbancci in chronic 
arthritis JuJr 115 
function vital capacity os test 
pr ese nt status ifay 1635 
Cbodlcatlon intenmttent effect of 
tissue extracts on Sfpi 609 
Cllmatothcrap} m chronic orthntis 
Jtdf 130 

Clothinp of nctt-bom March 1418 
Colitis, mucous Acp 889 

abdominal pain and tenderness 
in Nov 891 

avitaminosis in treatment Vne 
905 

colic In treatment Aec 903 
colonic imgntioni In 3fay 1614 
1619 

constipation In AV 896 
treatment Nov 90S 
dtaRnoiis ^ov 901 
diet In Aiw 901 
diilodfpnent of mucus 90* 
etiolog} \ov 380 
(bttilencc or ras distress in ^<n 
895 

jjastflc h}T>enmtabilil> in Ver 
895 

Kemco-unnaiy symptoms ^ 

897 

intratmnl toxemia in 896 

nervous nnd ps\Thic 8)niploms 
Act S97 

treatment Af» 907 
I»3tlK)lofr\ Air S90 

fifpis ana sjTTiptoms, Np 391 
ireiiment \<r- 90’ 

l>et«Ten oltacbiofcolicormhen 
there IS no colic, 901 

of attack* of colic, 901 

of nervous or p^)■chIC manifcs 
tatrons Ap- W/ 
ucerative chrome ^rf! ^15 

Unusual metabolic dunurhanre 
*.nth edema rompiicatinj: 
529 

colonic imtatlon* in Mar 1611 
nonspecific (idiopathic) Uur h 
ni9 \far I6M 

ducni^'is 3/arfA 13’1 

im: 


Colitis ulcerative, nonspecific ftdio. 

pathic) diet m uarrA 
1322 

ctioIojD Ifarch niO 

1632 

incidence \Tar 1634 
p3tholop> Jfoi 1634 
surgery in March 1327 
s> mptonjatolog> , Jfav 1634 
treatment March 1321 May 
1639 

unusual case report Jfoy 
1642 

tmeane treatment VarrTi 
1325 

Colbpse iheropj in bronchiectasis 
Jan 1015 

Colon Jiscascs of ns cause of epi 
fiostfir distress March 12S9 
functional disorders 883 835 

as cause of indigestion July 
S7 83 

hyperimtable ^c*■ 837 
diagnosis ^ln• 8S8 
symptoms \ ^ 38 ^ 
treatment 38s 

phv«io!og> of 883 
pof>T» of multiple treatment 
May 1612 

ulceratiNT conditions treatment 
Mq ch 1319 

( olonic imgatjons May 1611 
contraindications l^ov 16'*4 
history of l/uv 1611 
in chronic arthnlii July 121 
indication* Mar 1616 
Ilmitntions Ifar If’O 
fechnir Mar 1621 
snluc Mar 1611 

Conn diabetic, uith ncido^s in 
children Jan P'’! 

( omeilones March 1465 
Common duct stone in simulating 
gnstro intt<mtl disease Srl't ^00 
Complrmrni fixation test of blool In 
\Tsrcfal infection ,7iifr 148 
CongeiMtnl almormil tics in nt-rbom 
Md ch 1403 

c>-st of long al>n*rss of lung canted 
In 411 

heart fadorr efectrt'c.irdit/graph c 
signs simulating inronaiy cvtIii 
iiofi July 22 22s 
Con lipation co’oniL irn^Jti m in 
Ma\ 161': in 

in acute app^dinti Uan ^ 14 >1 
in mucou coliti* ^ 
trra nn^t ^ 

Cons itu ion < raves ^ ^ 

nniriipsth c in chil In’n Mjt 16^6 
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Constitutionally inadequate food sen 
Bitue pfted man with poor nervous 
heredity, Sebt , 544 
Contusions, abdominal, with rupture 
of solid viscus, July, 66 
w ith \ iscerai injury, July, 64 
Conx-alescent care of cardiac children, 
AJarch, 1471 

scrum in prophylaxis of anterior 
poliomyelitis, July, 35, 36 
m treatment of anterior polio 
mj-chtis, July, 41 
pooled, in treatment of anterior 
poliomyelitis, July, 43 
Copper poisoning in relation to 
hemochromatosis, July, 340 
Cord, dressing, in newborn, March, 
1418 

Coronarj occlusion, acute, without 
anginal pain, course, treatment 
and electrocardiographic find 
mgs. Sept , 477 

differential diagnosis, difficulties 
from electrocardiographic 
standpoint, Julv, 219 
oxj'gen therapy, March, 1488 
thrombosis, Afay, ISIO 
complicating angina pectoris, 
Nov , 754 

digitalis therapy, May, 1593 
dissecting aneurysm of aorta and, 
differentiation, Jau ,1138 
symptoms. May, 1511 
treatment, Afay, 1512 
Corpus luteum hormone, Jau , 1146, 
1147, 1156 

Corticomedullary portion of lymph 
gland, adenopathy affect- 
ing, Nov , 657 
function, Nov , 638 
Cough in myocardial failure in chil 
dren, Afay, 1566 

Creatine metabolism in Graves’ dis- 
ease, alterations in, Nov , 795 
tolerance test in Graves' disease, 
Nov , 797 

Crystallography of biliary drainage 
specimens, July, 171 
Culture, blood, in acute fevers, 
technic. Sept , 573 
of bile, July, 175 

Curettage in menorrhagia and metror 
rhagia, Nov , 786 
Cutaneous See Sktn 
Cyanosis, pulmonary, Sept , 601 

peripheral cyanosis and, dineren 

tiation, Se/>t , 60f 

Cyst, pancreatic, Afarch, 1304, 1305 
pulmonary, congenital, abscess ol 
lung caused by, Sept , 441 


Cyst, pulmonary, dermoid, abscess of 
lung cau^ by. Sept , 443 
echinococcus, and pulmonary ab 
scess. Sept , 444 

Cytoplasm in transmission of diabetes, 
Juh, 273 


[ Dccubitos, angina of, Afarch, 1272 
Degenerative arthritis, July, 114, ItS, 
Jan 947, 1014 See also Arihrtlts, 
degeneraltie 

Delirium complicating pneumonia in 
children, treatment, Nov , 825 
cordis, July, 343 

Depression, agitated, following slight 
stroke. Sept , 543 

De Riims’ transduodenal lavage lor 
intestinal worms, July, 175 
Dermatitis, allergic, Afarch, 1253, 1254 
medicamentosa, March, 1260 
d’Espine sign in tuberculous thoracic 
glands, Nov , 650 
Diabetes insipidus, May, 1597 

chronic interstitial nephntis and 
differentiation, Afay, 1603 
classification. May 1606 
diagnosis. May, 1601 
etiology, Afay, 1597 
in children, Afarch, 1461 
posterior pituitary lobe, prepara 
tions for, Afay, 1604-1606 
treatment, jWby, 1604 
mellitus, complicating suprarenal 
tumor and hirsutism, July, 261 
hereditary, July, 269 
autosomes and, July, 273 
cancer complicating, July, 276 
clinical /hidings, July, 275 
cytoplasm and, July, 273 
differential diagnosis, 277 
hemophilia complicating, July, 
277 

infection as factor in, July, 276 
Mendelian law and, July, 271, 
272 

metabolic inferiority as factor, 
July, 281 

obesity complicating, July, 275 
potenev and environment and, 
July, 274 

predisposition to, July, 281 
prophylaxis, July, 282 
sex chromosomes and, July, 2/3 
social and medical aspects, 
Jan , 1033 

in infants and children, acidosis 
or alkalosis in, Jan , 1205 
liberal carbohydrate diet in, Nov , 
831 
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Diabclc»mellilus, liberal carbohj'drate 
diet in historj of de\Tl 
onment Aor., R3l 
method and detail i\ir» 
837 

Diabetic coma with addosis m chfl 
dren Jan 1224 

rcRtmen in hcmochromalOMi Jtdy 
337 i 

D/apnfWrt not made, J$ilv 329 , 

Diaphraj^mniic poraljua in anterior' 

poliomj-elitif July 20 I 

Diarrhea colonic imgation in Ua> 
1015 

complicatmK pneumonia in chil 
dren treatment Atn 824 
nmTJUs 886 

Diet carbohj'drate liberal in diabetes 
melUtus i^oc^ 831 
in ataic vTil^ns iforrli 1469 
in acute diffuse Rlomerular neph 
ntii, \farck 1339 
m acute nephnti* Aw 8f)8 
m adiposoRcnital dj'strophj July 
251 

in bronchial asthma of bacterial 
onjfin JuJv I3S 
in chrome arthntm July 121 
in chrome nephritis Acr 8 j 2 
in Rout ^(arck 1365 
in mi>eoui colitis Nw- 001 
m nonspecific ulceratue colitis 
UarrA 13^2 

inobcsit) Jan 1197 1200 PO’ 
mth amcfiorthea Aw 781 
in pneumonia In children Aw 815 
in lubcTculosis of gl.in July 325 
in uremw Aw^ 878 
Dit?rsti\-e lime tabic os aid m dtai; 

rastne pain July lOl 10’ 
Diptalii tisiorj of Ifar I5i0 
indicaifons for u«e \fay 15S3 
I'hjnoloRical action 3/ov 
preparation* of ifay 15S9 
thrrapj Uav 1579 
electnxaniioRrapbic URns simu 
Utme coronarj occlusion JuJ^ 
222 220 

in acute mj-ocarditi^ Udv P’R 
in aurirular filmllalion July 
315 749 Mar 155,1 

in auricular fibnlUtion and Hut 
trr Mar 1553 Pv^ 15^6 
In cardme h>'|)cftrophj %tr^ 
M Jfar 15’l 

in cardio\-3'«ruUr hj-pcrtcfi'iae 
divn«r IfoY 1559 
In rhrotiir heart failure 35 

in eooRr*tiie heart failure 'far 
PS3 


Digitalis thcrapj In coronar> throm 
bosis l/uT 1593 
in heart block, ifev 1586 
in mjaxardtal failure in children 
Mar 1561 

m pvaroxa-smal tachjxardia May 
1552 fsv> 

in pcncnrditis natb effusion 
May 1592 

in pneumonia l/av 1591 
m children 821 

in puism altemani Ifay 1592 
in \Tinoui conditions J/iji 15/9 
Dilatation of cemx for dj-Bmenorrhea, 
March 1279 

Dinitrophcnol in obesitj Jan 1199 
Disposition in chihlrcn Ma\ 16^ 
Dissecting ancurj-sm of aorta. Sec 
' infuryim 

Distention gastric, piin in Ju!v, 94 
Diuresis in auncubr fibnllation July 
350 

Diuretics m mx-oconlial failure in 
' children \fay 1 56/ 

I I)i\TrtieuIitn Meekcl s as rurgtcal 
cmerRenc> yttfv <3 
Dorsal spine arthnii* of Jon 960 
phjBiothcrapi in Jan 102’ 
l>rainage biliar> July 16 
Drinker respirator in antenor polio* 
mjrhtis July 46 

Dmmeilarj cav.** m anterior polity 
mvThlif July 19 

Drops nasal piling July 3/0 3/1 
in acote imositif Jmr 36S 370 
Duodeml drainage Julx 10 
technic JuJr U5 
therapeutic aoilue of Juh 1 4 
eti IS chronic relation of to 
sjmptoms of aaeceroplcms pm 
tural coTTCCtion for studj of 
Juh P5 

ulrer ascauv'ofindigration July 8' 
treatment J^r 8/ 
giMric pun in July 95 
perlontion of surgical cmrr 
genc\ Juh 2 
pneumonia and dineTcntuf i lO 
Julr \tO 

DiKKleniln as cauv- of indge-^tion 
Ju r 

Dj**<Ta^i4 jxJj-ghn InUr March H I 
I)>''^t<rrj amrb r N ^51 

lMci1Ur> chroni P’ 

treatni'-it Jf 1 P’9 

D>-<mmorfhea 5/— ’ 

dilatation of rtTAte f vr Jf-oA U 9 

line to cn lonirffio* M * h 12^0 
to retfoNera n of trrrof^ Jfj cA 
12V1 



\ ^^^edr''’® ^ ^Jiiiy. nsion, ’ 
tema, a^ ^254 l^P'^^ssages. /’"^^ypotenS'° 

^“^r' m\inent.\ J^rthostat' s of, 

„ chton'® ,n chi'dr®"’\EpiBa5"%agno9'a- " 

treatiae"’^' \ ^causes °' ;o<^ized. 

p'i'lr' »»»'”'■ ‘'“’■Ws,5^as.t 
ni •'’“‘"r:,,. -f:'. V , ' ''" ■ “ - 
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Erythema nodoaam w-ith Henoch* 
puryura hypcnien5iU\nlj in JforcA 

ErythrocjlJC »cdimcntation test ap- 
plication in epcaal probleim 
Act 912 


practical \’a I DC, A or 911 
technic, A'or 912 
Eitnn Jan^ 1146 
therapy in adiposogenital (Jj’ttrophj 
July 249 


E»tru* cycle In mouse Jan 1150 
EivinR* reticulum cell earcoma of 
I>*mph node*, Nov 668 
Exerascinarthriu* rulesfor Stpf 564 
in obesilv Jon 1198 
in chronic arthritis July 126 
pdvic roll. Jan 985 
Hiophthalmic goiter See Gtarfs 
dweerr 

Ftophthalmos, <legrce of \r3riations 
In exophthalmic lijoiter /93 
Extralin In treatment of pcmiaous 
anemia S(t< 385 


F^ct^L naral>'si» in anienor poho- 
m\-elui*, July, 21 
Failing heart Nov 727 
False aneuc^*sm tpontaneous of pop* 
Irteal anerj Stpi 6U 
ratigae in anterior pohomjrliti* 
atmiding July 57 

Favus, adenopath) aecondar^ to 
A<?r 64 1 


hetnk albufninuna Mon)i 15J4 
disease* acute crj'throQtlc *edi 
mentation test In ^■aIu^ 9i5 
Feeding artificial of newborn Zfarch 


1116 


lircait ofnembom March 1413 
*upplemcntil of nolxim JfurrA 


hett deformities in pres-ention in 
arthritis Scf'l 561 
Felf\ ■ ijmdrqme Jan lOti"* 
j emale sex hfKTiionoltigv Jan IHI 
1 r\Tf in antenor poliom^-elttis, July 


h>ng-eontiniied siilh inflammatory 
chances In eerou* and *\-noiiali 
membranes and ettntinl glom 
cnilooephritis Jen lO’t 
Fev-m acute Ilfvnl cultures m 
trehnic. 5 rp' 

rilifimtlon auricular Ve Aunmhf 

I m 

rf oterm |*eduncula!e<l *ul» 
mofoir' as cause of Icukoahea 
‘fer Ko*) 




Finger Joints arthntii of Jan , 955 
plniioiherap) m Jon 1019 
Fingers ae/ormilie* in pre\*ention In 
arthritis Sepl 556 
Flatfcct in production of »rthnlis 
Jan 967 

Flatulence m mucou* colitis Arr 
S95 

Foa of infection in chronic orthntls 
July 111 

remox'aJ July 120 
Follicular hormone Jan 1146 1147 
dosage, /un 1156 

I in treatment of adiposogenital 
dj-strophi July 250 
lymphoWastoma vrr 663 710 
Foilutein Jan 1146 
I in treatment of adiposogenital d)**- 
trophv July 248 

Fomitcs in transmission of antenor 
I pohomjTHilu July 31 
I Food residue* in biliary drainage 
8 pcc 1 mcQ^ July 174 
I Foot joints, degeneratii-e srthntii of 
Jan 966 
•train Jon 983 
honagn bod) m Jung Scpi 456 
Fowler 8 solution in chorea Jan 1088 
Frd test in lymphogranuloma in 
guinale Ncr 656 

Fresh air in poeomonu in children 
^n^ SI; 

Fruhheh • fjmdrome July 243 Jan 
1194 

endoenne therapy JfcireA 1452 
Fusospirochetal infections Stay 1711 
<JiagT)o«i» Mav I'^IO 
treatment Mar PI 


(. uxnuADprD difea^ as cauv; of 
indigestion July SI 
treatment Julr 51 
10 prmicjou^ nnrmia Jan^ 919 
pciin July 100 105 
I^Tf<>ratinn of as surgical emrr 
geney July “5 

(•aJi-anouiuien in treatment of tul*er 
culotn laryngiti Marchj IJJ^O 
tlasiric Ve w/ ^ach 
rastnti* rJiromr a« cauv* of mdi 
gr^tion July S9 

t aitro-entemlofic pranice InMndN 
1 t<jui'a!tnt5 and artuil ir anifv ><t n 
in 

(»a iro intc final I'rvav-' '■r / |90 

eard ar in'uflVierry lurtoUltr 
V/; 491 

diitml nrr< in infjn s ! ch t lirn 
arid « IT a1t3l>' t In Jen POt 
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Gastro intestinal symptoms from com 
mon duct stone, Sept , 500 
in Addison's disease, Sept , 513 
in gastrojcjunal ulcer, Sept, 509 
in peptic ulcer followed by car- 
cinoma, Sept , 505 
long standing, in pernicious ane 
mia, Jan , 939 

probably referable to goiter, 
Scpl ,503 

tract, atresia of, in newborn, March, 
1408 

hemorrhage from, in newborn, 
March, 1409 

Gastrojejunal ulcer, gastro-intestinal 
sjmiptoms. Sept , 509 
Gaucher’s disease, Nov , 686 
German measles, adenopathy second 
arj' to, Nn , 645 

Gerson’s diet in tuberculosis of skin, 
Jiih, 325 

Ciardia in biliary drainage specimen, 
July, 173 

Gibbus back, Nov , 651 
Glandular fever in relation to status 
lymphaticus, Nov , 696 
Pfeiffer’s, Nov , 657 
infectious mononucleosis and, 
differentiation, Nov , 669 
Glomerulonephritis, acute diffuse, 
March, 1331 
chronic. Sept , 403, 406 
probable, tuberculous pleurisy 
with, , 395 

following long-continued fever with 
inflammatory chanMS in serous 
and syno\ial membranes, Jan , 
1023 

Glossopharyngeal paralysis in an 
tenor poliomyelitis, July, 21 
Glucose in bronchial asthma, July, 140 
intravenously in eclampsia, July,. 
303 

Glycogenesis and diabetes, July, 279 
Glycogenolysis and diabetes, J^i'ly, 279 
Glycolysis and diabetes, July, 2S0 ^ 

Goiter, exophthalmic See Graves 
disease 

with gastro-intestinal symptoms 
suggesting functional jrastro-in 
testinal disease, Sepl , 503 
Goldthtvait postural treatment in 
visceroptosis, July, 157, 158 
Gonococcal arthritis, Jan , 991 
Gout, March, 1355 
alcohol addiction and, Jan , 1004 
atrophic arthritis and, differentia 
tion, Jan , 1009 

complicated by gastnc ulcer and 
anemia, Jan , 1053 


Gout, diagnosis Jan , 999, March, 1364 
familial tendency m, Jan , 1001 
history, Jan , 1008 
irregular, Jan , 1007 
laboratory studies, Jan , 1011 
pathogenesis, March, 1357 
patholopi, March, 1359 
physical examination, Jan , 1009 
predisposing causes, March, 1360 
i rheumatic fever and, differentia- 
tion, Jan , 1005 
symptoms, March, 1361 
tophi in, Jan , 1010 
treatments, March, 1365 
t 3 ipe of person affected by, Jan , 
1007 

vascular disease complicating, Jan , 
1010 

Granules, sulphur. May, 1738 
Granuloma, Hodgkin’s, Nov , 673 
Graves' constitution, Nov , 795 
disease, alteration in q^uahty of 
thyroid secretion in, Nov , 794 
case reports, Nov , 799 
common features wnth hypo 
thyroid states Nov , 792 
creatine metabolism in, altera 
tions in, jVbr , 795 
tolerance test, Nov , 797 
iodine in, Nov , 806 
“escape” from, Nov , 806 
pathology, Nov , 791 
postoperative, symptoms and 
treatment, Nov , 807 
relation of thyroid gland to, Nov 
791 

vanations m degree of exophthal 
mos in, Nov , 793 
Growing pains, March, 1473 
Gummata, scrofulous, July, 319 


Ha\ fever, March, 1235, 1245 
asthma in, Jan , 996 
Headache bilious See Mtgrasne 
in anterior poliomyelitis, July, 17, 19 
Heart, adiposity of, Sepl , 471 
block, partial and complete, digi 
tabs therapy, May, 1586 
treatment. May, 1557 
damaged, patient's mode of living 
at different penods of hfe, Jan , 
1175 

disease, complicating thyroid dis- 
ease, two cases, Jan , 1027 
congenital, in newborn, March, 
1408 

hypertensive, Nov 744 
treatment, Nov , 746 
jaundice m. Sept , 492 
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Hcirt disease rheumattc heart fail 
urc Qccompanjiaff A 07 iA2 
ui children con\'a]e»:ent care, 
Marck 1471 May 1569 
manageinent Jan 1067 
J/aj IW 

m>-ocordial /odure compli 
catmp May 1564 15/0 
mth acti^T rWjmatic mfee 
tion Jon 1071 May 
1559 

and cofifrcstMT failure 
Jan 10/4 

and pcncarditiS with 
conKett't%e failure 
Jan 1077 

without CMdenec of rheu 
matlc infection Jan 1063 
Mav 1577 

\'al\tilar chronic \/»r 744 
treatment Arr 746 
with m\'ol\‘emcnt of both nii 
tral and pulmonic vali-es 1 
Jidy 233 

with «ubarachnotd hemorrhige 
Jtdr 307 

whilitic with liundle liranch 
block stno>aunculnr Mock and 
xmincular escape* in \*ttgus 
ovTnctiMtj of iinus notfe 
demonstrated JfarrA U8d 
failure j\af^ /27 
acute Art- 720 
in mitral stenosis hrmoptjwis 
as •j'Tnptoni \or 91/ 
tytuptoms Apt / ’9 
trxratmrnt ^ t /3i 
chronic At^ /20 
digitiilig in At«r-, 735 
ph^'sjoiherap^ in Air- /I/ 
ptK4tatj\'es IixatnTS <liurctir« 
s^tiNT*, \-a*odiUtors in 
Ncc 73/ 738 
rest in A<r* 73 
sj'mptnms Act 740 
Irrjlment “35 

Ct»mpl>caiing rheumatic heart dis- 

eav* \rr 743 

conprsine digitalisthcrap} Mar 
1 'S.4 

elect rocardiographic signs mmu 
lating cf>ronar> occIir«ion 
JtJr 3»8 

>n rhcom.itic heart tliviv in 
chihirm IfuT IV 1 IS 0 
^Th litir tfa\ 151 

dumoKfT, % - *■42 
dor to ovTfrvrrtioo tmtinent 
\rr 74V 

rarlj treatment “41 


Heart failure etioIog> \or^ 72“ 

in h> pertroph) of heart Arr 744 
treatment Act /46 Uur 
1S9J 

manifested tn anginal pain ^/r• 
753 

treatment \£ir^ 753 
nocturnal asthma in treatment 
%/>" 747 

parox>'amaI dj^wpnea in treat 
ment Act /'47 
p.»thoiog> \<r /29 

recognition and management 
N/c ,37 

in rheumatic fe\a:r and acute 
rheumatoid (infectious) arthritis 
\tr' 759 

innanimation of aafle treatment 
I ila\ 1515 

inmffiacnca oxjgcntherapj \farch 
' I4H8 

' «>'mptoms nia ked b\ tho^ refer 

able to gastro-mtestinal tract 
Vp/ 491 

irrrgubrit) of treatment Mat 
ISIS 

•)T)hdi5 of treatment Ifar l^Jl 
ncoorwphen-amine technic oml 
results Mar 1^4| 1516 

1548 

rcacticms to or^phenammr 
Mar 153 4 

tamponade \fir 15M 
Ilebcnien * nodes Jan 94$ Julr 114 
Hemaiooi^etic ihs 3 «e ailmojaths 

seconilan N/^ ( )l 

IlemochromatcMis Jitls 34* 
copper i>oi«oning in relation to 

JuJr MO 

duliriic regimen in civ* diu tnt 
ing Julr 4 4 
pathogenesis Jtil^ 4|0 
lleniophdta comMirating hernlitara 
/Ualxirs JuJr 2 

m pniduction of tlegeneraiiiT ur 
ihntis J tn 95’ 

llemopi>fis as iijmptom rf acute 
hetn failure in nrevmre »l nniral 
Henmit \ 917 

Ifcniorrhagr rrrrl raJ in nr*l im 
tforcA not 

from gastru mtevinal trart in nr» 
bore Marik 1409 
suluriehn r 1 eoiap (cating r^ 1 

mat e hr irt disraw Julv 40 
llnnvh puff urj isilh ervtfrma 
m fwyni h)-pcr>^' tHai>in *f ; 

IJ4 

Ileiuf vintr-* inal t iriii a hr ' 1 * 

ilrainjgr m r I I 
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Hereditaiy diabetes, July, 269 
soaal and medical asoects 


1 j . , - • Hormones, female, action of Jan 

soaal and medical aspects, , 1146 ’ ’ 

crout^TtH inni clinical significance and apphca 

i? ' I tions, Jaw, 1149 

Hemn, Richters, as surgical cmer- interrelationships, /an , 1149 

J^c>, /nil, 76 , , laboratory tests, /an , 1 147 

umbilical in nenborn, March, 1409 pathology, Jan , 1148 
Hcirmannsdorfcr’s diet in tuberculosis Hormonology, female sex, Jan 1143 
of Bkm, July, 325 Hydrotherapy in chronic heart failure. 

Hip, deformities in, prevention m JVot. 737 


clinical significance and apphca 
tions, Jan , 1149 
interrelationships, Jan , 1149 
laboratory tests, Jan , 1 147 
pathology, Jan , 1148 


arthritis, Sepl , 560 
joint, arthntis of, Jan , 962 

phj’siotherapy in, Jan , 1019 
Hirsutism complicating suprarenal 
tumor and ciiabetes, July, 261 
unusual case, Sepl , 41 1 
Hodgkin’s disease, Nov , 673, 714 
ancuiysm of aorta and, differen- 
tiation, Nov , 678 
blood picture in, Nov , 682 
diagnosis, Jiih, 188 
etiologj , Nov , 674 j 

mtra abdominal Aor , 679 
intrathoracic, Nov , 678 
irradiation in, Nov, 715 
mednstinal type, July, 177 
mode of distribution of affected 
glands, Nov, 673 
nomenclature, July, 188 
pathology, Nor 675 
prognosis, Nov 684 
symptomatolog>, Nov , 677 
thyroid tumor and, differentia 
tion, Nov 678 
treatment, Nov , 684, 714 
lymphogranuloma, Nov , 673 
Hormone, corpus luteum, Jan , 1146, 
1147, 1156 

follicultu-, Jan , 1146, 1147 
dosage, Jan ,1156 
therapy, clinical significance and 
applications, Jan , 1149 


Hygiene of newborn infant, March, 
1417 

Hj^peresthetic rhinitis, March, 1245 
radium treatment, March 1250 
Hyperimtable colon, Nov , 887 
Hyperparathyroidism, Jan , 1109 
case \i ith unusual features, Jan , 
1109 

electrocardiographic signs simulat 
mg coronary occlusion, July, 227 
Hypersensitivity See also Allergic 
dtrcaies 

in diseases of skin, March, 1253 
in Henoch’s purpura \uth erythema 
nodosum, March, 1237 
m rheumatic disease, March, 1237, 
1240 

to ingesta in migraine, March, 

\ 1241 

Hypertension, electrocardiographic 
simulation of coronary occlusion, 
July, 222, 224 

in nephritis, treatment, Nov 876 
malignant, early, s> mpathectomy 
for. Sept , 577 

Hypertensive disease, cardiovascular, 
digitalis therapy. May, 1589 
heart disease, Nov , 744 
treatment, Nov , 746 
Hyperthyroidism with gastro-intes- 
tinal symptoms suggesting func 
tionalgastro intestinal disease, Sept , 
503 


dosage, /ow , 1155 , , 

importance of history, /an , 1149 Hypertonic solutions in eclampsia, 
of physical examination, Jan , July, 303, 304 „ 

JJ 5 J Hypertrophic arthritis See Arthritis, 

in amenorrhea, Nov, 782, 788 degenerfve 
Jan 1157 heart, failure of, Nov , 744 

in dysmenorrhea, / tr , 1167 dipmlis therapy, Nov, 744 

March 12^ 

m endoci^ine disorders in children, Hyp^lossus paralysis in antenor 
nfeyrrh 1443 pohomyelitis, Juiy, 22 

in menoi^ause Jan 1170 Hypogly^ia of pregnancy, treat 

in menorrhagia and metrorrhagia, "lent March, 1495 

1161 Hypophysis See Pituitary 

m m^nS isor’dia, Nov. 788, Hypopdu.tarism, antenor lobe, July, 

'^^'1 mmRnnrrhpa Nav 782 in young child, March, 1460 
in oligomenorrhea, l^ov , ^ {emale, March, 1455 

1452 
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H>7Xrten»jon orthostatic (postural) 
uith ajTicopc Sept 585 
treatment Sept 5vl 
I^pothjTOidiim juvenile thjrotd 
treatment Marth 1443 


IcTEkis neonatorum \rarxh 1413 
Id»oj>ncras> See Allergic diseases 
Ileus paraljtic and mechanical roent 
pen dilTercnliation March 1432 
Immobiluation in anterior polio- 
mj-dilti July 45 55 
Immune fcrum in puerperal sepsis 
March 1395 

Impetigo in newborn March 1412 
1416 

Indigestion cousea of analj-Bis of 21 <2 
cases July 81 

diagnosis and treatment Jidr 
81 

«n appcndialis JtUy 90 
in caranoma of Momach Jul\ 89 
in chronic gastritis Jul\ 89 
In duodenal ulcer July 85 86 
in duodenitis July 8 < 
m functional disturbances of colon 
Jul\ 81 88 

of stomach Juh Si 88 
in gallWadder disease Jal\ 84 
lonp standing in pernicious anemia 
Jan 939 

Infantne pnralj-sis. See P Jtcmyrlitis 
anienrr 

Infants aadmis or alkalosis in Jan 

im 

ne»|»orn }farcb 1401 Sec also 
infant 

pneumonia In treatment Nir- 811, 
Infaramn of lung nb^cess eecondar> 
«o \cfl 43 s 

mfeciicms, alKlominal acute as sur 
Rical emergenacs July 73 
*» ficlor in herediiar> dml>etc^ 1 
Jnly 276 I 

Oflenopalhj eecond/ir> to 
*i'r 612 I 

■^ncnlnKTi Marrh Ull 
♦J'Memic. adennn.nth\ iwonebri to 
^nr 614 ; 

. e\idencnof July 141 

'4rctiou» arthritis rheumatic fesTrj 

■nd difTermintion \ t *59 | 

^monuHeovs \cr 669 (rto *H 
nfumnutiiKi of heart acute treat 1 
^nr J/oT IMS 

n^mmaioT) rlungcs In sy-mmal and I 

n>rtn!jranr^ uilh long con 
mi^l lr\Tr and orntual gh m 
•^1 "ifl Iiniii Jan 10»1 ' 


lnflammator> disease of pelns Flliott 
treatment Sept 423 
I Inguinal glands svphilis of Nir- 654 
tuberculous \nv 648 
Injuries abdominal roentgen diag 
nosts IfarrA 141/ 
j birth Marik 1404 
' Inaanil> equu-alents and actual in 
sanii\ seen m gasro-entcrologic 
practice Sep 541 

Insects in transmiMuon of anterior 
poliomyelitis July 31 
Intellectually inferior children J/d% 
1665 

Intercostal neunfis Jan 9S1 
inraly-sis in anterior poliomyelitis 
Jul\ 20 

Intermedin July ’41 
in diabetes insipidus Mav 1606> 
Intermittent clau Jication gfTect of 
tissue ectracis on Sept 609 
Iniestinal nmclnasis imelnasis 

stoo\ colonir irrigations in Ifov 
1614 1619 
diseases Sept 515 
obstruction as surpeal emergence 
July lO 

roentgen diagnosis March 1429 
toxeniLi in mucous colitis i^£r 
896 

with constipation colonic imga 
nons in Mot 1615 1619 
worms iransdurKlenal lavage for 
July 1 5 

Intra abdominal glands tulfrculnus 
o51 

Hodgkin s di vase ^et 6»9 
lymplios-irconu Sr-' f>65 
Inirocutanrous tests in allergic di*> 

rises JfercA 1230 

Inirailermal rennions to detemiine 
pmvncc of tiveral infectton JUr 
145 

Intranavil lupus Ireitment Juh 
324 

Inius'ittsefptMin is surgical emergenry 
tuJy ( 

of sigmoid due to malignant pol\p 
Sept 539 

roetilgcfl diagncHjs March I4U 
Iodine in ( n\Ti divav Se KV» 
ev^pe from 5c- 

loil ithlooixyauinoltnr m inies inal 
• mcl nxi Sft ^5 
Iron ih“fi<imry anemu m Inoocral !c 
carcinoma of »tt mach irratmmi 
Jan Jill 

Irrudiaimn f- P e r^/*- 

IrrigJii m one Ucti irU 

m chnvuc arthrit * JtJ'f IM 
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Irritability in man with bad nerv^oiis 
heredity. Sepi , 544 
Irritable colon, Nov , 887 


Jaundice m myocardial insufficiencv. 
Sept , 492 

in nei\born, March, 1413 
Ja^^'s, deformities in, prevention m 
arthntis, Sept , 550 
Joint changes in chronic arthritis. 

July, 112, 114 

pain, defective posture as cause, 
Jan , 976 

importance of mechanical trauma 
in, Jan , 971 

in rheumatic heart disease in 
children. May, 1560 
strain, static and postural defects as 
cause, Jan , 976-980 
Joints Charcot, Jan , 951 
incorrect use, effect of, Jan , 975 
painful, with splenomegaly and 
anemia, three cases, Jan , 1053 


KiDNEt disease clinical problems in 
management. Sept , 395 
insufhciency, chronic, severe, with 
acidosis in childhood, Jan , 1220 
rupture of, as surgical emergency, 
Jiih, 68 

King's evil, Jiilv, 319 
Knee joint, arthritis of, Jon , 964 
phj’siotherapv in, Jan , 1016 
prevention of deformities. Sept , 1 
560 

strain, Jan , 983 

Kussmaul breathing in acidosis, Jan , 
1209 


Lacerations of cervix, leukorrhea 
due to, May, 1 701 

Laguere sign in sacro iliac disease, 
Jan , 962 

Lamblia mtestinalis m biliarj. drainage 
specimens, JtJj, 173 
Laryngitis, hyperplastic, tuberculous 
laryngitis and, differer'iation, 
March, 1379 

tuberculous, progressive, diagnosis 
and treatment, March, till 
Larynx, carcinoma of, tuberculosis of 
larjmxand, differentiation, March, 

1378 

svphihs of, tuberculosis of 

and, differentiation, March, 13>8 
Lavage, transdui^enal, for intestinal 
worms, July, 175 


Legs, thrombophlebitis of, recurrent 
idiopathic. Sept , 597 
Leucine crystals in biliary drainage 
speamens, July, 171 
Leukemia, lymphatic, Nov , 658 
acute, Ncm , 658 
chrome, Nov , 659 
treatment, Nm , 706 
subleukemic, thrombocytopenia 
and, differentiation, Nov , 659 
monocytic, Nov , 672 
myelogenous, Nm , 691 
arsenic in, Nov , 723 
irradiation m, Nov , 721 
treatment, Nov , 720 
Leukorrhea, clinical significance and 
treatment. May, 1697 
mucopurulent, Afay, 1701 
Leukosarcoma Nov , 684 
Lipiodo! insufflation in bronchiectasis, 
Jan , 1044 

Liver and stomach preparation (extra- 
lin) in pernicious anemia. Sept, 
385 

diseases of, epigastric distress in, 
March, 1289 

equine, extract of, subcutaneously 
in perniaous anemia, Sept , 391 
rupture of, as surgical emergency, 
July, 66 

Lobar pneumonia, oxygen therapy, 
March, 1487 

Lobectomy in bronchiectasis, Jan , 
1047 

Lorain Levi disease, July, 252 
Lotio alba m acne vulgaris, March, 
1466 

Luetic lymph glands, Nov , 654 
Lumbago, Jan , 980 
Lumbar spine, arthritis of, Jan , 
960 

physiotherapy in, Jan , 1022 
prevention of deformities, Sept , 
559 

sacro iliac strain and, differen 
tiation, Jan , 962 
Lumbosacral strain, Jan , 981 
Lung, abscess of. Sept , 429 
aspiratory type Sept , 430 
assoaated w ith acute pneumonia, 
Sept , 433 

caused by possible dermoid cyst. 
Sept , 443 

by single congenital pulmonary 
cyst, Sept , 441 

complicating pneumonia m chil 
dren, treatment, Nov , 825 
echinococcus cyst and. Sept , 444 
etiology, Sept , 429 
metastatic, Sept 437 
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J img abiccM of »ccondar> to infarc 
tKjn of lung Sef>^ 435 
to malignant disease of lung 
Srpt 449 

tuberculoui S^pf 448 
act«nom>‘co5is of J/ov 1/25 
case report Jfay 1/25 
diagnosis, Jfay 1738 
hrttortcal rifuint \fajr 1736 
inadence Afar 1737 
prognosis and treatment 3Iav 
1/40 

e^at of, congenital pulmonary 
abscess caused by 441 i 

dermoid absccas ^ lung caused 
b> Sepf^ 443 

diseases of in infants and children | 
Sep^ 451 I 

edema of ox^Ten theraoj ATarrJk 
1488 

effieienc) of vital capaatj as lest I 
of present status, Jfay 1685 I 
infarakm of abscess secc7nd4r> to 
Sfp< 435 

malignant disease abscess second 
ar> to 449 | 

peanut In 456 ; 

tubercalons of er^-throciiic sedi 
mentation test in t-alue Aer 
914 

unuitui tyxies S<p/ 459 
Vincent s infection of \fay 1714 
I upus infectionis granulomaia July 
312 

ifltranasal treatment /u/r 324 
of mucous membranes JtUr 41/ 
treatment JuJy 424 
vorax, 312 

tmtjcoaus JtUy 321 
^'ulga^l JkJy 312 
treatment July 323 424 
lo/teo-hormon Jon 1146, 1156 
l-)mph circulalkin of Aer 634 
elands A<i- 634 
anatom) and phisiolog) of ^o^ 
644 

corticomrdulbr) portion aden 
opath) affecting Nor 657 
functlcmsof Nor 64K 
diseases of Nop 633 
enUrgrd Admopaiky and 

Lymphadfnepathy 
m chancrottlj W 655 
inira-abdoniinal tul»erculosts of 
Nrr 65| 
lurtic Nf^ 654 

frpoful ifwtnbution Nrr 636 
reticulo-endoihelmm of aden 
omth) oneifuting pnnianf) m 
\fn r/o 


L>'inph gland? rettculo^dothdium 
of functions, Ar* 649 
superficial tuberculosis of Ar- 
648 

thoracic tuberculosis of N/r* 649 
nodes Nor 034 

Eving s reticulum cell tarc o mo of 
N/tt 668 

nodules Nor 634 
>•€313011 Nor 634 

I y-mphadenitis primary infectious of 
mesenteric gbnds Nor 647 
tuberculous treatment Aor 705 
L)'mpKadefloma f^eralized Ao“ 673 
LjTuphadcnonathies treatmentj snth 
special reference to irradiation 
Nor /03 

I )'mphadenopaih\ caranomatou* 
treatment yo? <18 
dinical interpretation Aor 633 
mediastinal in tuberculous pen 
carditis July 2l0 
1 ymiphatic IcuktOTia Ao" 6JS 
al« Leuifwia lymphatic 
t>'siem anatom) and ph>iiology 
Nor 634 

LiTiiphoblastoma Nor 6/3 
folheubr No- 663 /lO 
I )'niphoc)iosis in ncbtion to status 
l)inphaiicus No- 696 
I )'mpnagranuk)ma Hodglani Aor 
/I4 

inguinale. Nor 656 
hrei lest in No 656 
I)niplMrma lulicrculoui diffuv* NoTm 
65 ^ 

LMnphosarcoma Aor 661 
mtro abdominal No- Wi5 
mediastinal Aor 665 
responiiitnrss to r ra)^ Nrr 
ireaiment Nor /II 
vaginal Not 66/ 


NIauinsvT div^n^e of lung ali^cess 
secondary to Sept 449 
hiTiertension carl) pytnpalhectonn 
for Sfpt 57/ 

NIalum coxitit senili? Jon 962 
NIandt Dnllois disease Jan 1109 
ManipubTiofl In chronic mfcrtimi* 
arthritis '^pt ^9 
Ma^vige in anterKW nmitl ti« 

Jtifr 5 

in chrome arthnlM J"'t 

inohesit) Jan 1199 

Mechanical and fnraUtir llfOT roent 
gen <1 f[rfrritui*i>o 3fin^ 14'2 
Iherat^u* « <4 anim n fvl /HnxTl 
Us Aft 51 
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Mechanical trauma, importance in 
joint pain, Jan , 973 
Meckel’s diverticulitis as surgical 
cmcrgencv. Juh 75 
Mediastinal lymphadenopathy m tu 
berculous pericarditis, July, 210 
Ij mphosarcoma, Nov , 665 
tpe of Hodgkin's disease, July, 177 
Mehncholn seen in gastro entcro- 
logical practice, Stpl , 545 
Mendclian law and hereditary dia 
beta, Julv, 271, 272 
Mcnformon, Jan , 1140 
Mcningococcemia in infant inth 
spontaneous recoiery. Sept , 573 
Meningeal irritation in anterior polio 
nueiitis, July, 18 
conditions simulating, July, 
24 

Menmgismus anterior poliomyelitis 
and, differentiation, July, 24 
Menopause, hormone therapy at, 
Jan ,1170 

leukorrhea following, 3/ai, 1707 
Menorrhagia jVor , 773 
causes, jVm' , 772, 775 
curettage in iVoa 780 
diagnosis, Nov , 775 
endocrine therapj, Nov, 788 Jan 
1161 

radiotherapcutic sterilization ir 
Nov 786 

treatment Nov , 783 
Menstrual disorders Nov , 771 
classification i\av,77l 
diagnosis, Nov 773 
endocrine thenpj Noi 
Jan 1145 

functional Nor , 772 
due to pituitary derangements 
July, 239, 242 
organic, Nov , 791 
pelvic examination in Not 773 
pain, nonsurgical treatment, March 
1277 

Mesenteric glands acute tuberculosis 
of in children Nov , 652 
primary infectious lymphadenitis 
of, Nod ,647 

thrombosis and embolism as surgical 
emergency July, 77 
Mesentery, rupture of, as surgical 
emergency July, 69 
Metabolic disturbances causing splenic 
enlargement, Nor 686 
inferioritv in hereditary diabetes, 
July, 281 

Metacarpophalangeal articulations ar 
thntis of, physiotherapy in, Jan , 
1018 


788 


Metropathia hemorrhagica of 
Schrbder, Jan ,1161 
Metrorrhagia, Nov , 773 
causes, Nov , 772, 775 
curettage in Nor , 786 
diagnosis, Nov , 775 
endocrine therapy, Jan , 1 161 
treatment, Nov , 783 
Microscopy of biliary drainage spsa 
mens Jul\, 171 
Migraine, Nov , 827 
hypersensitivitj tomgestam, March, 
1240 

pathogenesis, Nov , 827 
treatment. Nor , 827 
Mikulicz disease Nov 684 
Miliary tuberculosis, Julv, 322 
Milk, breast, for newborn, March, 
1413 

supplies and anterior poliomyelitis, 
July, 32 

ilfitral stenosis, acute heart failure in, 
hemoptysis as symptom, Vrr 
917 

vaKulitis with pulmonic invoke 
ment m rheumatic heart disease 
July, 233 

Moccasin venom in puberty bleeding, 
Nov, 784 

Moneneff s treatment of cerebral 
hemorrhage m newborn, March, 
1405 

Moniha infections of vagina, Ifoi 
1710 

Monocytic leukemia Nov 672 
Mononucleosis infectious, Nov 669, 
713 

in relation to status lymphaticus 
Vc! , 696 

Paul Bunnell test in, Not 670, 

713 

Pfeiffer’s glandular fever and, 
differentiation Nov , 669 
treatment A'ov 713 
Morning paralysis in anterior polio- 
myelitis July 15 
Mouth, trench, lfa\ 1712 
Mucopurulent leukorrhea, Mav, 
1701 

Mucous colitis See Coltlis, mucous 
membranes lupus of, /idy, 317 
treatment July 324 
Mucus, shaggy m biliary drainage, 
July 173 

Muscle equilibrium m earliest stage of 
poliomyelitis Juh 54 
reeducation m anterior poliomyeli 
tis, Julv, 58 

relaxation after beginning of par 
alysis m poliomyelitis, Julv, 56 
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iI>TO»I* fungoides treatment A<»r 

n\ 

Myelogenoui leukemia Aw 691 
treatment. Aw 720 
M>'ocardul failure complicating rheu 
matic heart dueasc in children 
May 15W, 1570 

lniuiTicicnc> Jaundice in Sept^ 492 
iMj-ocarditf*. acute treatment May 
1526 

Mjtwten ciTecti of on intermittent 
daudkation Sepi 610 612 
Myxedema juvenile thjToid treat 
ment \farch 1443 


Nasal disease allerpc, Marth 1233 
1235 1245 

radium treatment Xfanh 
drops Juiy 3/0 

in acute wnmitej Jtilr 36S 3/0 
Nausea in acute appendicitis \farrh 
1490 

Neck, deformities in prev'cntion in 
arthritis. S<pt 551 
hmiph ftUnds of (i>T3hiliHc, Aor 
654 

tuberculous Aw 618 
reflex, Drudeiniki s in anterior 
polwmj-eJilis July 26 
Neclache Jqh 980 
Nfoarsphenamine m treatment of 
*>Tihilis of heart Jfay 1154 
in \7oceni 8 disease Xfay 1721 
1722 1,25 

Ntphriirt^ acute Aw f68 

anuria in treatment Aw 8 0 
diet in A or 868 
diffuse Rlomerular Jforr* 1331 
•tape of transition Xfenk 
1J3S 

treitment March 13.58 
etiema in treatment An $69 
general manaRement Nn $f>S 
mcdianal treatment \re $71 
ph>’siotheranj m 8 I 

mrRer> m iVor 8,1 
rhmntc \or 872 
anemu m treatment Nrr 8/6 
cardiac compliraiKins in treat 
ment \/»^ 8,6 
diet m \w 872 
efTertt of dietary protein salt and 
^ater mtnke on edema \or 
8 4 

^rral mnnacement Nrr., 8 '' 
hv'pertmvrtKi in treaioient 
8 6 

in infants and rhililren anh»si 
Of allakM jin Jif P05 

iS— III 


\cphniis chronic mtcntuial dia 
betes inwpidus and diffcren 
nation Uot 1603 
medianal treatment Aw 875 
ph>-8iorhcram in Nw 8,, 
SUTRCT^ in \ar $7, 

Neri'ous diarrhea Vnr 886 
manifestaiions in mucous colitis 
\w 89, 

treatment 907 
re^rRitation Ae/U 516 
\cufcld tjping in pneumonia Jan 
109/ 

Neuritis intercostal Jan 981 
Neuropathic constitution in childfco 
5/av 1666 

Neuroses \'aluc of er\'throc>'tic sedi 
mentation test in AW 9I2 
Neutralization test m poliomvelins in 
study of immunitj July / 
Neutropenia in relation to status 
ijmpKaticus, \m* 69 
NewL-^ infant March 1403 
asi)h>-xia in \farck 140, 
birth injuries \farch 1401 
esput succedaneum m March 
I40S 

cerebral hemorrhace in March 
1404 

dothinpof March 1418 
ct?OKemtal abnormalities March 
1408 

dressing cord March 1418 
feoiinp artihnal March 1416 
breast Jfnrr* 1413 
supplrmemal March H15 
hjTpefie of Reneral March !4I7 
irdpetigo in IforrA. 1418 
infections of \farcB 1411 
nuinfion of Mar h 1415 
phpiologic changes in March 

proph\l3xis March 1419 
B\-pniIis in March 1411 
ibrush m Xfarch 1419 
neighi Ifwi, phj-stolo^ir \far h 


Nieman Pick s divav* \ct 6*'®' 
\ir>antil in chorea Jan 10*9 
Noriurml a*thma in heart failure 
imimeni 4 

\o*fes Hrl»ertlrn s JuJr 112 Jan 
95 ' 

Nucleus p-iravcntricutarn Mar I'Ot 
I COO 

supraopticu Mar I*-'* If-OQ 
Nutntinn rf ne»l«orn tfar 1 lift 
Nuttitional d turlurrce arufe «iih 
lehjihaiwn and an J m infant 

IM4 
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ODEsm, Jan , 1191 
coTOphcating hereditary diabetes 
July, 21S 

diet m, Jan , 1197, 1200, 1202 
drugs in, Jaii , 1199 
endogenous, Jan , 1 194 
etiology, Jan , 1191 
exerase m, Jan , 1 198 
exogenous, Jan , 1192 
massage in, Jan , 1199 
pituitary, Jan , 1194 
juvenile, Jfarch, 1452, 1455 
treatment, Jan , 1 196 
prolonged, Jan , 1200 
tilth amenorrhea, treatment, Vmr 
7S0 

Obstruction, intestinal See Intesitnal 
obslrudton 

Occupation, degenerative arthritis 
and, Jan , 949 
Occupational therapy for cardiac 
children, March, 1476 
Oculomotor paralysis in anterior polio- 
myelitis, July, 21 
Oligomenorrhea, Nm ,772 
endocrine therapy, Jan , 1157 
treatment, Nav , 779 
Ophthalmia neonatorum, prevention, 
March, 1419 

Orthopedic nonsurgical treatment of 
anterior poliomyelitis, July, 51 
Orthostatic hypotension with syncope. 
Sept , 585 

treatment. Sept , 591 
Osteo arthritis See Artlirtlis, de 
^eneratne 

Otitis media in pneumonia in children, 
treatment, Mar , 824 
Ovarian overfunction, Nov , 772 

treatment, Nov, 783 Jan, 1161 
underfunction, Nov , 772 
treatment, Nov, 779, Jan, 1157 
Ovary, pituitary control of, July, 241 
tumors of, in children, March, 
1462 

Overexertion as exating cause of 
coronary thrombosis, Nor , 754 
heart failure due to, treatment, 
Nov , 748 , 

Oxygen therapy in home, March, 
1485 

apparatus for, March, 1486 
indications for, March, 1485 
lands to use, March, 1483 
method of administration, 
March, 1487 

in myocardial fadure m cnildren. 
May, 1568 

in pneumonia m children, Nov, 
SIS 


Oi^quinohne in intestinal amebiasis. 
Oxytocin, July, 240 

Pain, abdominal, in mucous colitis. 
Nov , 894 

roentgen diagnosis of extra ab 
dominal lesions causing, March. 
1439 

anginal, heart failure manifested bv, 
Nov , 753 

treatment, Nov , 755 
epigastric, July, 94 
causes of, July, 101 
recurring, differential diagnosis, 
March, 12S7 

gallbladder, July, 100, 105 
gastric, July, 93 See also Stomach, 
pain tn 

groinng, March, 1473 
in acute appendiatis, March, 1489 
in pancreatic disease, July, 100 
in perisplenitis, July, 100 
in splenic disease, July, 100 
in tnrombo anmitis obliterans, com 
man types. Sept , 623 
joint ^ Joint patn 
menstrual, nonsurgical treatment, 
March, 1277 

of angina pectons. May, 1507 
of coronary thrombosis, Jfov, 1511 
of peptic ulcer, March 1288 
of three years’ duration preceding 
operation for bronchiectasis, Jan , 
1049 

Pancreas, body and tail, carcinoma of, 
March, 1306 

carcinoma of, March, 1298 
carcinoma of, symptoms, March, 
1312, 1315 

cysts of, March, 1304, 1305 
diseases of, symptoms and mechan 
ism of their production, March, 
1289 

head, carcinoma of, March, 1311 
tail, carcinoma of, with carcinoma 
tosiB of peritoneum and omen- 
tum, March, 1309 

Pancreatic disease, pain in, July, 100 
tissue extract, effects of, on inter 
mittent claudication, Sept, 611, 
612 

Pancreatitis, March, 1302 
acute, as surgical emergency, July, 

77 

chronic, complicating pernicious 
anemia. Sept , 520 
sprue and, differential diagnosis. 
Sept , 526 
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Pancrcatitrt chronic ttcatOTrhtn and | 
azotorrhea >n diapiosttc \*alue 
ScfH 519 1 

»>mptomi ifarch 1316 
aith <:>•« in body of pancreaa, 
Ifarch 1304 

in head of pancrcae \farch 1305 
I'annus fonnation in otrophic arthn 
ti* JuJr 112 I 

Paracentesis of pcncardium Afar 
1525 I 

I aralj-sis, infantile See Pf^tnmrttitis I 

antenor \ 

Paraljiic and mechanical ileu» roent I 

Rcn difTerenliaiKm Marrh 1432 
Paranoid reaction t>’pc. JuS\ 353 
Parasites in blllari drainage ffpcci 
mem Juir 173 

I arathjTOid tissue hyperplasia of ui , 
hiperparaih^Toidiim Jan 1109 
Parous cernx at wurcc of leukorrhca 
MaY liOI 

Pajroxj'smal d>nwca in heart failure 
treatment Aer <4# 
taehj’cardia diRilalis iherap\ Xfas ! 
1532 1592 

treatment A<jr 752 \far 1549 , 
1551 

Patch test In allerpc diseases Uetth 
1131 125/ 

Paul Hunnell test in infectious mono- 
nodeosls Aer 6/0 713 
Peanut in lung Sffit 456 
ledutficun problems of Seconder 
Cktldfen 

Peine Ivjckache Jan 982 
cxaminatfon in menstrual disorders 
'(*r^ /73 

roll exercise ^oh 9^ 

I el\ai inflammatoo di«easrof I Ihott 
freatmeni 5r/U 423 
IVmphlgus tj-phililict in neubom 
March 14li 

I eptic ulcer as came of IndigrstKwt 
Jtdy »S 80 

carcinoma drvxlopinR in '‘irf-f 
305 

crmplicating gout Jan 10^3 
gastric pain in Jedr 98 
pamof March 12SS 
pcr/oraiion of ns surgical emer 
frenc) JmJr 73 

pneumonia and ditlrrmtia 
lion JtiJr 199 

ruentgrndiJgniHjt, \farrh X4’3 
s>n{lrome of atypical \farch 
P8 

iVthoilon of appendiceal oMress 
/*Jt 73 

of di>xlmil utrer Jt<lr ,2 


! erforation of gallbladder Julr 75 
of peptic ulcer Jtdy 73 

^eumonia and difTerentution 
Juh 190 

roentgen diagnosis March 1423 
of t>phoid ulcer Julv 73 
lericarditis acute treatment Jfov 
1524 

adhesive tuberculous ongin July 
209 

diagnosis July 216 
diagnosis Jtslr 212 
rheumatic tuliercnlous pencarditii 
and differentiation July 215 
216 

tuberculous July 201 
clinical and pathologic ftud\ 
based on 17 cases Julv 201 
diagnosis JuJy 212 
incidence Julv ’’05 
tn relation to age sex, and 
race July '’OS 

medpilinal Kmpbadenopathj in 
July 210 

other tuberculous patholog\ ac 
companjnng July 210 
patholog> JiJy 206 
primary ,fiJr^210 
rheunutic pericarditis and differ 
eniiaiinn JuJr 215 2l() 
source of infection y»J> 206 
stage* of Julr 203 
fj-mptonuioloo Julv 211 
ttitn effusion digitalis therapv 
Vov 1592 

tuberculous onpn Julv 20S 
recognition of July 214 
Pericardiuni paraccniesii of May 
15’5 

PenphenJ c^unosis pulmonary cyan 
osis and aJIermtiation AeN 601 
IVn^lenitis, pam in July 100 
I IVmioous anemia \nemiJ f>cr 

! ttu$ouj 

Pe-«ane», u^ of in d>imenOfThca <lue 
to retrosersion UorfA 1281 
lYanneniiicl s treatment of introna«l 
lupus, July 324 

Pharyngeal paral)*sis in anterior polio 
mj-elitia treatment JuJr 47 
Pharyngiiii ulceratixc Mar 1711 
l*feitTrra glandular ^c^ef ^ 657 

! inff^iou* moflonucler« t and 

difftrenilatwifi ^ Tv, ('/9 
l*ho othrrapy m cutan^^o tuberco 
li**. JuJr J’t 

' l*hystol4>g>c change* in nei^l Tn 
JfarrA 1412 

I I n. rj in newborn 

I NI8 
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Ph\ s ologic rest in anterior poliomvel 
itis^ July, 54 

Physiotherapy for cardiac children, 
March, 1476 

in arthntis, July, 125, Jan , 1013, 
1015 

in chronic heart failure, Nov , 737 
Pigment metabolism, excessive, in 
perniaous anemia, Jan , 941 
Pimples, March, 1465 
Pin^ism in children, March, 1462 
Pitocin, July, 240 
Pitressin, Jiil\, 240 
Pituitary adenoma, acidophilic, July, 
255 

basophilic, July, 256 
chromophobe, July, 254 
basophilism wnth suprarenocortical 
sjndrome. Sept ,411 
cachexia, July, 253 
extract, antenor, in obesity, Jan , 
1199 

gland, anatomy, July, 240 
control of oi’ary by, July, 241 
derangements, functional, men 
strual disorders due to, July, 
239, 242 

physiology, July, 240 
ob^ity, Jon ,1194 
juvenile, March, 1452, 1455 
therapy in adiposogenital dystrophy, 
July, 247 

in antenor lobe hypopituitarism, 
July, 252 

Pituitrin, July, 240 
in diabetes insipidus, May, 1604, 
1605 

Placental tissue, retained, as cause of 
leukorrhea. May, 1698 
Plasma, normal, composition of, Jan , 
1206 

Pleurisy, tuberculous, inth probable 
chronic glomerulonephritis. Sept 
395 

Plugging of bronchus in pneumonia in 
children, treatment, Nov , 825 
Plunglandular syndrome assoaated 


digitalis therapy, May, 

following whooping cough, Sept, 
455 

in infants and children. Sept , 451 
Nov, 811 

complications and their treat- 
ment, Nov , 824 
convalescence, Nov , 825 
diet and fluid needs. Not , 815 
digitalis medication, Nov, 821 
drugs in, Nov , 819 
epidemic nature of, Nov ,811 
fresh air in, Nov , 817 
isolation in, AW, 812 
oxygen therapy, Nov , 818 
parenteral fluids in, Nov , 817 
prophylaxis, Nov ,811 
routine care, Nov , 823 
serum treatment, Nov , 822 
sleep and rest in, Nov , 814 
transfusions in, Nov , 819 
treatment, AW , 814 
lobar, oxygen therapy, March 
1487 

perforated gastric or duodenal ulcer 
and, differentiation, July, 199 
pneumococcus, diagnosis, Jan , 1096 
clinical considerations, Jan , 
1096 

types, and serum treatment, 
Jan , 1094 
typing, Jan , 1097 
Neufeld, Jan , 1097 
respiratory rate, diagnostic value, 
July, 191 

serum treatment, details of ad 
ministration, Jan , 1100 
effect on clinical course, Jan , 
1104 

indications and contraindica 
tions, Jon , 1105 
precautions, Jan , 1101 
reactions and their manage 
ment Jan , 1102 
relationship of pneumococcus 
types, Jon , 1093 


mth carcinoma of right suprarenal Pneumopentoneum due to other 


gland, March, 1367 
Pneumococcus pneumonia, diagnosis, 
Jan , 1096 

types m pneumonia, and serum 
treatment, Jan , 1094 
Pneumonia, acute, abscess of lung 
associated nith, Sept , 433 


causes than perforated peptic 
ulcer, roentgen study, March, 

1428 

due to perforated peptic ulcer, 
roentgen demonstration of, March, 
1423 

valvular, roentgen diagnosis, March, 

1429 


floDendicitJS And# jjffcrcntifltion^ 1429 
^^,7 9(V1 Pneumothorax for diagnosis in bron- 


Ju!y, 200 
bronchial See Br mchopneunionta 
cholecystitis and, differentiation, 

July, 200 


chiectasis, Jan , 1044 
in treatment of bronchiectasis, Jan , 
1045 
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Poliom>-difift, antcnor July I 
aborti\Tca«* July 6 18 
actu'e and p>aiB\‘e motion be- 
pnnmjr Julv 59 
acute *tape mechanical thera 
pco^ii July 45 54 50 
adcnopalh) tccondary to ^<r> 

m 

njcendinK t>’pe Jtds 22 
auxic t>7w JuJr 2} 
autarcwii in Juir 8 35 
Wood in July 23 
tnins/uiions m July 44 
BrutUintln > neck reflex, Julv 26 
caic in\-c*tigation July 26 
cerebral t^pe Julv 22 
cerebrospinal flmd in Julv 23 
chrome »taffe mechanical them 
peuiif July 57 58 
correctiN-e treatment Julv 51 
descending i>*pc Julv 22 
diagnoiii Julv IS 
diflerential dtagnosif July 23 
dromedary caie* July 19 
epidemiology Julv 5 
etlolog^ July 3 
fatigue in av-wding Julv 58 
fern In July 16 
fini wage July 16 

co^itiona wmubting Julv 

headache in, yWy 17 19 
mmobiliiaikm in Julv 45 55 
Immonity Julv 6 7 
immunization Julv 35 
incidence July 0-11 
meubatfon period Julv 4 16 
inx-aaiv-e wage Julv 16 

co^jtlons wmulatmg July 

nutsapein July 57 
n>echanical thenpeuMn Ju!\ 51 
meningeal irritation stage Julv I'* 
conditKmi Simulating July 

meningumuj and ihfTerentiallon 
Jtily 24 

mode of infection Julv U 
morning paralj*^i« in Julv 15 
mortality Jul^ 12 49 
muvHc erjuniWium In earliest 
wage JtuY 
reedu anon Julv 
rtlavailon after l>eginning of 
mral^-»i» Julv ^6 
JMral)>»in diitriSutron J$dY I* 
fe^ults 22 

tage of Julv 19 
c^nnIition5 simuLiting Juuv j 


>765 

Po1iom>eIit3 onterKir paraJvus in 
treatment correcil\-e Julv 51 
eariv Julv 45 SI 
pathogenesis, Julv S 
ph>*8ioJog»c rest in Julv 54 
prognosis Julv 49 
propb> lasts, July 11 
consideration of community 
Julv 31 

of individual Julv 33 
quarantine in July 41 
reflexes in Julv 21 
respirator in use of July 46 
ratine bath in July 57 
rtcond stajije, Jul^ 18 

conditions simulating Julv 

serum prophjdax s Julv 35 
treatment Julv 41 
sposticitv and ngiditv of back In 
Julv 18 27 •»« 
special types July 22 
spinal Jcformities of backache 
due to \farth 1349 
surgery m July 61 
iusceptibilit> stigmata of July 

sv-mposjum on Julv 1 
s\'mmoraatok>g\ July 15 
ihinl stage July 19 

conditions simulating July 

!onsilleciom> jiredtspo'ing to 
7 *</t 34 

transmission of Julv 12 34 
treatment Julv 41 
corre c t I July 51 
of bulbar involvement Julv 46 
of pharyngeal parabti Julv 
4 

of respiratory paralvsis Jul\ 

40 

of krlrtal paralj*#- 1 July 45 
mi«rT!ljnenus July 45 
irtbopctlir nonsurgical Julv 
51 

serum July 41 
im fu^nins Jtdv 4 4 
* irus of Julv 3 4 
Height l-ciring after Ju v 
I ullen a rlinu treitnirnt fulr 14“ 

I Ixartlinti acute h-ari !<-• n m 
clininl ignitviTirr % '*•_ 

I olvglan luUr J>vTaitJ If-i’iA I 4 4 
I ib-i rarnniTunu i\^ « -mi J 

CJUin^intu uv-e]>ti>n 

if rerviv J^nVirrlrA dor 10 3 /jt 

nv 

4 o Im nu’t f r trrJtrrmt Tit 

It 12 
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Polyps of uterus as cause of leukor 
rhea, May, 1699 

Pooled adult serum in prophylaxis of 
anterior poliomyelitis, July, 

in treatment of anterior polio 
myelitis, July, 41 

conx-alesccnt serum in treatment of 
anterior poliomyelitis, July, 43 
Popliteal artery, spontaneous false 
aneurysm of, Scpl , 613 
Postmenopausal bleeding, Nov , 773 
Postoperative pulmonary comphca 
tions, oxy’gen therapy, March, 1488 
Postural correction, study of relation 
of chronic duodenal stasis and 
visceroptosis by, July, 155 
defects in production of backache, 
Jan , 980 March, 1345 
of degenerative arthritis, Jan , 
950, 975-980 
of foot strain, Jan , 983 
of knee strain, Jan , 983 
hypiotension with syncope. Sept 
585 

treatment. Sept , 591 
Posture, good and bad, Jan , 977, 978 
in chronic arthritis, July, 127 
poor, causes of, Jan , 

Potencies and hereditary diabetes, 
Juh, 274 

Prechmactenc bleeding Nov , 773 
treatment, Nov , 783 
Precocious puberty, Nov , 773 
and virilism, March, 1462 
treatment, Nov , 783 
systoles, treatment. Afar, 1549 
Preeclampsia, July, 298, 299 
treatment, July, 301 
Pregnancy, ectopic, rupture of, as 
surgical emergency, Jut}, 69 
edema of, treatment, March, 1501 
hypoglycemia of, treatment, March, 
1495 

pyelitis of, treatment, March, 1503 
systemic complications, treatment, 
March, 1495 

Premature puberty, Nov , 773 March, 
1462 

treatment, Nov , 783 
Premenstrual hypertrophy 8*1 cause of 
leukorrhea, May, 1698 
tension, Nov , 773 
treatment, Nov , 787 
Progestin, Jan, 1146, 1147 
dosage, Jati ,1156 
Progynon, Jan , 1146 
in adiposogenital dyitrophy, July, 
250 

Prolan, Jan, 1144, 114o 


Prolan, dosage, Jan , 1156 

in treatment of adiposogenital dys- 
trophy, July, 248 

ProhferaUve arthntis, July, 112 , 117 
physiotherapy in, Jan , 1015 
Proluton B, Jan , 1146, 1156 
Proteinuria, Bence Jones, complicat 
mg hyperparathyroidism, Jan , 1109 
Pseudoleukemia, Nov , 673 
Psychiatnc maladjustments causing 
difficulty in diagnosis, July, 329 
Psychic manifestations in mucous 
colitis, Nov , 897 
treatment, Nov , 907 
Psychopath, sexual, with insane an 
cestry, Sepl , 543 
Pubertas praecox, Nov , 773 
Puberty bleeding, Nov , 773 
treatment, Nov^ 783 

with moccasin venom, Nov, 
784 

precocious, Nov 773, March, 1462 
treatment, Nov , 783 
Puerperal sepsis, treatment with im 
mune serum, March, 1395 
toxemia July, 298 
Pulmonary complications, postopera 
ti\e, oxygen therapy March, 1488 
cyanosis, Sepl , 601 

peripheral cyanosis and, differen 
nation. Sept , 601 

efficiency, vital capaaty as test of, 
present status. May, 1685 
tuberculosis, erydhroc^ic sedimen 
tation test in, value Nov , 914 
unusual ty^jes, Sepl , 459 
val\ uhtis with mitral involvement 
in rheumatic heart disease, July, 
233 

Pulsus alternans, digitalis therapy 
Afoy, 1592 

treatment, Afay, 1559 
arrythmicus, July, 343 
irregulans perpetuus, July, 343 

Purpura, Henoch’s, with erythema 
nodosum, hypersensitivity in, 
March, 1237 

recurrent, of allergic origin, Afarch, 
1260 

Pyelitis of pregnancy treatment, 
March, 1501 

Pyramidon in rheumatic heart disease 
in children. May, 1563 


Quelling-REaktion of Neufeld, Jan , 
1097 

Quimdine therapy in auricular fibnlla 
tion and flutter, July, 349 Nov , 
751 May, 1554 
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Rad!CIX.\r lyndrome nmuUtine an 
ftna pectoni Vorch 1266 12/0 
Radiothcrapeutic Ktenlization In men 
drtagiaand metrorrlxagTa A<»r^786 
Ridium treatment of h>'peTe*thetic 
Thin)tJt, A/orfA 1250 
Recttt» mirtdei, increa»etJ teniion 
caoM* of July 103 
Kefltxe* in anterior polioms'chtit 
July 21 

Regurgitation nentiat, Sept 546 
RenaL SeeAf<fffe 7 
Re*piration nerx'c raechantim of 
July 194 ; 

Respirator in anterior po!tom>*cliti« 
July 46 

Reipiratorj function Wtal capacity a* | 
test of present status \iay 16B5 
paraljtii in anterior poliomv'elitis ' 
July 20 I 

treatment July 46 
rate in pneumonia diagnostic value I 
July. 191 I 

Rest in chronic anhntli Julv 121 , 

In chronic heart failure Afn /i/ i 
m pneumonia in children Act I 
814 ' 

phjilologic, In anterior poliomveli 
tu Jttlr 54 I 

Retching aiucla of in patient vilh' 
melancholic heredity ^pt 545 j 
Reticulo-endoiheliam of l>Tnph gland I 
adenopathy originating, 
pnmanlv In ^<n■ 669 
funalon ot Atr 639 
^ticuloiis oleuktfTUc, Act 673 
Reticulum cdl sarcoma of l)Tnph 
node* ^tr 66S 

Retro\Tr«Kw of uterus dt’smenorrhea 
doe to. March 1281 
Kheumailc arthritis in children Mav 
1673 

earduis treatment Anr 742 
difease ht-persensilmiy in March 
I23i ' I 

endexarditrs acute treatment Mav \ 

1516 I 

frier acute rheumatoid (infectious) I 
arthriits and di/Icrcntiation 
759 

a lenijpathj secondan to Nin* 645; 
implicating acute polvarthntis 
Jan f}^') 

nythrocjTH: #cdimmtat»a test ■ 
»n \4luc on 

pmi and differentiation Jan 
inot 

h)pervn>iti\ntv in March |■’4f) 
hrurt <1 *ca.v Ve Iloirt Jisftir 

r^rChmaltf 


Rheumatic pcncarditis tuberculous 
pencardtiis and dtlTerentiatton 
Julv 215 216 
Rheumatism Jttly 107 
Rheumatoid anhntis, S;* Arihniis 
deteneraiiTt 

Rhiniti allergic, March 1234 1235 
1245 

h>'pcresthetic, March 1245 
radium treatment March 1250 
vasomotor March 1234 1245 
Richter s hernia ns surgical cmer 
gency Julv /O 

Rickets spinal deformities of back 
ache due to March 13^0 
Ripdit} of back in anlcnor polio- 
m>'elit!s Julv 2/ 

Ringworm of allergic origin March 
1254 1257 1258 

Roentgen diagnosis of abdominal 
injuries March 1437 
of acute abilominal affections 
March 1421 

appendicitis, March 1446 
of conditions causing pneumn- 
penteneum other than perfor 
aied iieptic ulcer March 14'’8 
of extra aixiominat lesions stmu 
latmg acute surgical affection 
Marrh 1439 

of intestinal olistruction March 
14’9 

of perfofoteil peptic ulcer IfarrA 
1424 

of \-al\-ubr pneumoperitoneum 
March 14’) 

treatment of adiposogenital <l>s* 
troph\ Julr ’4f 
of carcinomatous bfnphadcrmp- 

ath> 18 

of chronic l>TT)phatic Icukcmn 
\m Ot 

of Ilo-lgkin s di*ea*e \ r 15 
of l>mphadefl Jpithir* 01 

of ijTnphosarcoina ^l'' 12 

of mjTtwts fungo< le-« ^o| II 
of m>elogrnous leukemia No* 
/21 

of prrsi tent mlargcnirnt of lh> 
mus in mfints ^ f9» 

of tulerculoos larx-ngitis March 

bmphadenili ^ 06 

siimulitirg m amenorihei r- 
s> 

Roll peKir Jm 9‘5 

KuMLi adeno iih> i^rtw br> m 

f|5 

Rup ure rd app^ I cral al»«rri 'wt 
*3 
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Rupture of bladder, July, 70 
of ectopic pregnancy, Jiih, 69 
of gallbladder, July, 7S 
of kidney, July, 68 
of liver, July, 66 
of mesenterj, Juli, 69 


Sev chromosomes in transmission of 
diabetes, July, 273 
Sexual psychopath with insane an 
cestry, SepI , 5i3 


Jwy. oe. cestry. Sept , 543 

ofrli'^’nS:^?,/, 69 . ^’’5^ 

of sXn. /«/y?6^"'‘^ bleeding, Jan, 

Shortness of breath in rheumatic 
c „ „ , heart disease in children, jlfou 1560 

Sacro-iuac joint, degenerative ar- Shoulder joint, arthntis of, /on 953 
thritis of Jan , 961 physiotherapy in, Jan , 1021 

lumb^cral arthritis and. Shoulders, deformities in, prevention 

differentiation, Jan , 962 in arthntis. Sept , 553 
strain, /on , 961, 980 Sigmoid, intussusception of, due to 

Saiicj fates in rheumatic heart disease malignant polyp. Sept , 539 
m children, May, 1561 Silicosis, Nov, 686 

Saline bath in anterior poliomyelitis, Simmonds’ disease, July, 253 
July, 57 Sino auricular block and ventricular 

Sah-rran in myocardial failure in escapes in syphilitic heart disease 
children, ilfoy, 1567 with bundle branch block and 

Sarcoma, Ewng’s reticulum celt, of vagus overactivjty of sinus node, 
lymph nodes, Nm , 668 March, 1383 


Sauerbruch and Herniannsdorfer diet Sinus arrhythmia, treatment, Afoy, 
in tuberculosis of sknn, July, 325 1547 

Scarlet fe\er, adenopathy secondary Sinusitis, acute, treatment by anti 


to, Nov , 644 

Schools for cardiac children, March, 
1478 

Sciatica, Jon , 980 

Scratch tests in allergic diseases, 
March, 1230 

Scrofuloderma, Julv, 319 
treatment Julv, 324 
Scrofulous gummata, July, 319 
Sedatives in chorea, Jav , 1089 


septics, July, 373 
fay atropine or belladonna, 
I July, 372 

by general practitioner, July 
363 

by nasal drops, July, 368, 370 
by vaccines July, 372 
Sistomensin, Jan , 1146 
Skeletal paralysis in anterior polio- 
myelitis early treatment, July, 45 


in rheumatic heart disease in chil I Skin, diseases of, allergv in, Aforc/i 1253 


dren, Afov, 1561 

Sedimentation test, erythrocytic, ap- 
plication in special jjroblems, 
Nov , 912 

practical value Not, 911 
technic. Not , 912 

Sensitization dermatitis, March, 1254 
Sepsis puerperal, treatment with im 
mune serum, March, 1395 
Serous membranes, inflammatory 
changes m, with long continued I 


reactions m allergic diseases, March, 
1230 

tests in bronchial asthma, July, 134 
to determine presence of visceral 
infection, July, 145 
tuberculosis of, July, 311 
identification of tubercle bacillus, 
Julv, 311 

methods of infection, July, 31 1 
treatment, July, 323 
ty’pes, July, 311 


fever and eventual glomeruloneph Smith sign m tuberculous thoraac 


ritis, Jan, 1023 • ' . j 

Serum, immune, in treatment of Sodium ^borate in Vincent s dis- 


giands, Not , 650 


puerperal sepsis, March, 1395 ', , , ^ 

prophylaxis of antenor pohomyeli Spasticity of back in anterior polio 
tis July 35 "’J ®btis, July, 18, 27, 28 

sickn’ess, following administration Spma bifida in newborn, March, 1409 
of erysipelas antitoxin. Not , 864 Spinal drainage in eclampsia, July, 

^'^XlT 4/ P°"omyehtis, 287 

^ ^'""tectech^due iy/arci 1347 


ease, May, 1718 
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"^pine, arthritu of ccmcal portion stenosis ccrvicn! ami Icufcorrhea 
Jan 050 1/uv l/CV) 

di/Tcfcnfial dtapno^is Jan mitraf nrutc heart failure in 

dorsal ponion Jan 060 hcnioptvsis os stToptom \n- 

lumlar ponton Jan 960 01< 

prextnllon of dcfomiifics Stcnliraiion radiolhcrapeutic in men 
^cpi 550 orrhnpa and metrorrhaRia \<7- iS6 

ph>*BHxherapy m Jan 1021 . stetho<copc test for detcrnuninR post 

•t-mploms and iigni Jan 05 , tion of duodena! iul>e Jnis 16 > 

ihorncic jwrtKin prettmtion of siiHi disease Jan 1050 
ileformilic* Sep/ 5^5 I stomach and !i\er preparation (ex 

deforniilici <Iue to poliom\-eUti* t tralmiin pemicioui anemia Sept 
tuckachedueto Marrh 1J40 1S5 


to iKwturc liackachc due to 
March 154 5 

to ncketi liackache due to 
March 1350 

to tuberculosis backache due 
to March HSI 

nonpurpical treatment Marth 
1352 

Spleen enlargement of mcialwlic 
disturbance* cauiing ^c^ 6Sr> 
rupture of ns »urmca! cmergcncx 
Juh 67 

Splenic disease nain in Juh 109 
splmomegal) of mdctcrniinaie ts^c , 
Sepr 3i7 1 

’Mih intermittent!) painful joint* 
and anemia three ctc* Jan 
1051 

Spondjdins Julx US 
’5pfue chronic juncreaiui* and <!itTcr 
entiation Sept 5 ’6 I 

tro^cal liver and ttotnach preptn 
lion (extraHn) in Sept I't't ' 

blorx\ m as im el 

antte heart failure 'siih mitral 
tienosn 917 * 

Stall* duodena! and n ‘S^rojitoo 
itui) of relation bv use of p-Miural 
cofrertK>n Jtdv 155 
Static drfeci* In pnuluctmn of le^en | 
erative nrlhnm yin 9^0 9i5 osOj 
Status angtnosus Uar |5l! 


carcinoma of a cause of indigrs- 
tioo Julr SO 

found at operation after pro- 
linqetl mwiml ircatnicnt of 
ulcer Sept 50S 
psstric naiD m Julr 00 
moperal Ic anemia in treatment 
Jan list 

hscas'^ of epigastric distress in 
XSach PSS 

ietmtion of pain in Julr 0| 
funaional disnsr* of ns caus of 
indigestion July 81 
a. cause of pain Jtdv 0 
organic <lis asp* of jiain in July 
) 05 

pain in JuJr Ot 
nu es of Juh 01 
digestive time table a* diagnou c 
aiJ July 101 10’ 
in JOJie alxkrnunal cimdiiioa 
Juh 95 

in carcinoma if *iomarh Jul\ 0) 
m (vmcvinnal diseases of «iun\vch 
yjJv h 

n gaifric distrniiim hl\ 91 
in orgnntf dis a ex of lomi S 
JhJv 9 9-t 

m jiejitic ulcer Juh 9s 
ten lerncss m I causes of 

Jnh 102 

ulcer of a cau e 0/ imlfesrin 
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Stramonium datura m chorea, Jan 
1090 

Strangulation, abdominal, as surgical 
emergency, July, 76 
Stridor in neuborn, March, 1413 
Strongyloides hommis m biliary dram 
age specimens, July, 173 
StrUmpell Mane type of spondylitis, 
July, 115 

Subarachnoid hemorrhage complicat- 
ing rheumatic heart disease, July, 307 
Subclatnan arter>', left, arteriosclerotic 
occlusion of, SepI , 629 
Sulphur granules, May, 1738 
in treatment of acne \ulgans, 
March, 1466 

Supplemental feeding of nenborn, 
March, 1415 

Suprarenal cortex, tumors of, in 
children, March, 1462 
gland, carcinoma of, plunglandular 
sjndrome associated with, March, 
1367 

tumor with hirsutism and diabetes, 
Jf/ly, 261 

Suprarenocortical syndrome, March, 
1374 

and pituitary basophilism, Sept , 
411 

Surgical abdomen, extra abdominal 
lesions simulating, x ray diag 
nosis in, March, 1439 
emergencies of abdomen, July, 63 
Sydenham's chorea, Jan , 1081 
Sympathectomy for early malignant 
hy pertensiooi Sept , 577 
Sympathicotonia, treatment. May, 
1548 

Symeope in orthostatic hypotension. 
Sept , 585 

treatment. Sept , 591 
Syndrome, Felty's, Jan , 1062 
Frahheh's, July, 243 Jan , 1194 
endocrine therapy, March, 1452 
peptic ulcer, atypical, March, 1287 
pluriglandular associated with car 
cinoma of right suprarenal gland, 
March, 1367 

suprarenocortical, March, 1374 
and pituitary basophilism. Sept , 
411 

Synovial membranes, inflammatory 
changes in, wnth long continued 
fever and eventual glomeruloneph 
ntis, Jan , 1023 

Syphilis in newborn, March, 1411 
of heart, treatment. May, 1533 
of larynx, tuberculosis of larynx and, 
differentiation, March, 1378 
Syphilitic arthritis Jon , 994 


Syphilitic endocarditis, treatment. 
May, 1523 

heart disease with bundle branch 
block, sino-auricular block and 
ventricular escapes, vagus over- 
activity of sinus node demon 
strated, March, 1383 
lymph glands, Nov , 654 
Sy-stoles, precocious, treatment. May, 
1549 

T,\nEs meseraica, Nov , 652 
Tachycardia, paroxysmal, digitalis 
therapy, May, 1552, 1592 
treatment. Not , 752, May, 1549, 
1551 

Tamponade, cardiac. May, 1524 
Temperament of children, May, 1668 
Temple treatment of eclampsia, July, 
297 

Temporomandibular joints, osteo-ar 
thntis of, Jan , 952 
Tenderness and ngidity in acute 
appendic tis, March, 1490 
epigastric, localized, causes of, Jith, 
102 

Tension, premenstrual, Nov , 773 
treatment, Nov , 787 
Theelin, Jan , 1146 
dosage, Jan , 1156 
in adiposogenital dystrophy, July, 
250 

Theelol, Jan , 1146 
Theocm in diabetes insipidus. May, 
1608 

Therapeutic paradox m arspbenanune 
therapy of syphilis of heart. May, 
1533 

Thirst fever in newborn, March, 1413 
Thoraac glands, tuberculous, Nov , 649 
spine, deformities in, prevention in 
arthritis. Sept , 558 
Thorax, deformities in, prevention in 
arthritis. Sept , 558 
referred pain from, to epigastric 
region, March, 1288 
Thrombo angiitis obliterans w ith com 
mon types of pain. Sept , 623 
Thrombocytopenia, subleukemic lym 
phatic leukemia and, differentiation, 
Noo, 659 

Thrombophlebitis, idiopathic, recur- 
rent, of legs. Sept , 597 
Thrombosis, coronary See Coronary 
thrombosis 

mesenteric, as surgical emergency, 
July, 77 

Thrush in newborn, March, 1419 
Thymus, delayed involution or hyper- 
plasia of, Nov , 693 
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Th\Tnu5 efllargrtl ai cause of dealb 
in newborn Jfarck HIO 
persistent enlanjement in m/anf* 
Aot <24 

treatment Aor 72S 
TTiyrofd extract! in obesitv Jaa IIW 
Eland di»ca*e of with cardiac 
rompficatforts two cases Ja» 
1027 

relation to Gra\Ts disease No 
*91 

tumor of IIodEkin » di»easc and 
di/Tereniiatiort Ntr a/S 
thenip> m adiposogenital d>*- 
tr^h> Julr 2-18 
in juvenile hv pothj roiditm 
Sfarch H43 

Th>TOtoxH»5if m fetation to rtatut 
l>Tnphaiicus Not 69S 
Tissue extract! effect on miermillcm 
claudication Sepf 600 
Tonsillectomv, recent pfcdi*poiing to 
antenor potKim>T(iti« /tt/y 14 
Tophi Jan 1010 

Toxemia hepato-mtettinal duodenal 
dnunaCT in July 174 
intestinal mmucouicolitii Not ^96 
inth ccmttipation colonic ifnga 
tionf in jfar 191^ 1619 
puerperal Jit/y ios 
Traction in chronic infectioui ar 
thfitii 569 

Traciu! iupraopticoh>poph>»eu! 
Jfar 1S9S lf,00 

Traniduodenal lavage for intestinal 
worms Ju/r |/5 

Transluiion! in antenor poliomjduis 
Juh 44 

in chronic arthntis July 12S 
in pneumonia m children Not 819 
Trauma mechanical acute effect on 
joint! Jan 9 3 

chronic effect on joints Jon 9<4 
importance m joint pam Ian 
971 

Traunutisni alnlonunal as furgical 


4/74 


Tubcnrulosj cutrs onfiaalu Juir 320 
vera July 120 
»o newborn J/arc/j 1412 
tuposa JtJy 312 
miliarj July 322 
pericardial bee PcncardUts tuh^r 
(uious 

pulmonarj erj'throcj'tic *edifnenta 
non test in value Not 914 
unusual t>*pei Sept 459 
spinal deformities of backache due 
to Manh US I 
ulcerosa Juir i’O 
vecctnni et framboesiformiB July 
321 

verrucosa July 321 
treatment July 324 
Tuberculous alrtctsj of lung 44S 
chancre July 321 
intra'aMominal glands Not 651 
larvuntif p r og r e s sive diagnosii 
ana treatment 3farch 1377 
lymphadenitis treatment Not <05 
Ivmphonia diffuse Not 652 
pericarrliiii July 201 ‘5«t al«o 

P/nranltlis tuhrrtuleus 
pleunsy snth probnlile chronic 
glomerulonetihritis S<pi 395 
superftoal glands Not 648 
thoraoc glands Not 619 
Tularemia adenopathy »econd.try to 
Not 645 

Tumors of ovary In children Vorefc 
1462 

of suprarenal cortex in chdilfen 
Mat h 146> 

of thyroid gbnd llodglan t disease 
ond differentiation Not^ f 6 
supfarmn? with hirsutism and 
fliobetcs July 2f I 

Typhoid fever olcnnp,athv sOTonliry 
to Not 6 \( 

ul er perforation of ns urgrca! 
emrryency Ju'r '3 
Typhoid fiaratVT h nd vamne in ch » 
rea Jon 10^0 
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Ulceratuc conditions of colon, treat 
ment, March, 1319 
pharyngitis, 1711 
Umbilical hernia in newborn, March, 
1409 

Uremn, Nov , 878 
diet in, Nov , 878 
medicinal treatment Nov , 881 
Urticaria of allergic origin, March, 1260 
Uterine bleeding, hormone therap\ 
Jan, 1161 

Uterus lesions of, as cause of leukor 
rhea jl/ay, 1698 

retroversion of, dysmenorrhea due 
to, March, 1281 

Vaccinlsi in acute sinusitis, Jiih, 372 
in bronchial asthma, Jtdy, 139 
in chronic arthritis Jtdy 129 
in nonspecific ulcerati\'e colitis, 
March 1325 

tiTihoid parattphoid, in chorea, 
Jan , 1090 

Vagina, lesions of leukorrhea due to, 
Mav, 1707 

I'aginal 1> mphosarcoma, Nov , 667 
Vaginitis, Monilia, 3/o>, 1710 
senile, leukorrhea due to Mav 1707 
Trichomonas \aginahs, leukorrhea 
due to, Afa^, 1707 
Vagotonia, treatment, jl/aj, 1548 
V^agus nucleus in medulla oblongata, 
h> perplasia of in status I) mphat 
icus, Ahv, 698 

paralysis in antenor poliomyelitis 
Jiih, 21 

Vakular heart disease chronic rheu 
niatic Not , 744 

pneumoperitoneum roentgen diag 
nosis, March, 1429 

Val\ ulitis, mitral and pulmonary, in 
rheumatic heart disease Jal^, 233 
Van Slyke Binger vital capacity test 
of respiratorv' function, Ma\ 1688 
\ ascular disease complicating gout, 
Jau 1010 

Xaserrotor collapse in pneumonia in 
children treatment, Nov 825 
rhinitis March, 1234, 1245 
Xasopressin, Jtd^ 240 
Venesection in cardiac edema in chil 
dren. May, 1568 
in eclampsia Jvh, 304 
Venom, moccasin, in puberty bleeding, 
Noi , 784 

Ventricular escapes and sino-auncular 
block m sjphilitic heart disease 
mth bundle branch block and vagus 
overactivity of sinus node March, 
1383 


Ventricular precocious systoles, treat- 
ment, May, 1550 

Vincent’s angina, Ma'i, 1711, 1712 
disease. May, 1711 
diagnosis. May, 1716 
treatment. May, 1717 
stomatitis. May, 1712 

Vioform m intestinal amebiasis. Nop , 
857 

\|trilism, precocious, March, 1462 

Virus of infantile paralysis, Jjdv, 3, 4 

Visceral infection, evidences of, Jidv, 
143 

injury from abdominal contusions, 
Juh 64 

\ isceroptosis and duodenal stas s 
study of relationship by use of 
postural correction, Jidv, 155 

Vital capacity as test of pulmonary 
efhciency, present status. May, 

ms 

Volvulus roentgen diagnosis March, 
1436 

V^omiting, gastric with alkalosis and 
dehydration in childhood Jan , 
1218 

in acute appendicitis, March, 1490 


\\ \TFR supply and antenor polio- 
myelitis, Jnh, 32 

test for determining position of 
duodenal tube, July, 169 
Weight bearing after anterior polio- 
myelitis, July 60 
incorrect, as cause of joint pam 
and arthntis Jar 975-980 
loss, physiologic, in newborn, March, 
1415 

D hole blood, adult, m prophyla-vs of 
antenor polioiry'elitis, 
July, 3S 36 
reactions, Jtdy, 37 

Whooping cough pneumonia follow 
mg Sep/ , 455 

W'orms, intestinal transduodenal lav 
age for July, 175 

W ounds of abdominal walls as surgical 
emergencies, July, 71 
Wrist joint, arthritis of Jan 954 
physiotherapy m, Jan , 1020 
W rists deformities in prevention m 
arthritis Sept , 555 


2v.^^THOM V diabeticorum Nov , 690 
A Ray &e Roentgen 

Ye tsT infections of v'agina. May 1710 




